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ripoBefleH .aeTajibHbiH cpaBHHTejibHbin aHajiH3 cocTaBa h yjibTpacTpyKTypbi ictctok npoBojuniieii cHcre- 
Mbl HeKTapHHKOB H MdEKHX 5KHJIOK JIHCTbeB y 6 BRZIOB «anOnJia3MaTHHeCKHX» no 3arpy3KC aCCHMHJIXTOB 
pacTeHHH. YcTaHOBJieHO, hto b 5KHJiKax HccjieaoBaHHbix bhjiob 3HHOMeM6paHHas CHCTeMa b KJieTKax tjmo- 
3mhoh napeHXHMbi 6ojiee aKTHBHa, neM b KJieTKax-cnyTHHKax. y Bcex bhjiob o6pa3yioTCJi xjiopomiacTbi 
c xopouio pa3BHTOH THJiaKOHjiHOH cHCTeMOH. B HeKTapHHKax TepMHHajibHbie npoBo/wmHe nyHKH coctojit 
TOJibKo H3 (J)ji03Mbi. napeHXHMHaa obicnaaKa nyHKOB He jiHtjxjjepeHiiHpyeTca; 3JieMeHTbi {Jjjiosmw, BKJiKma 
cHTOBHUHbie Tpy6Kn, KOHTaKTHpyioT c ceKpeTopHOH TKaHbio. npoTybepaHUbi o6ojiohkh, xapaKTepHbie jura 
cnyTHHKOB h (J)jio3mhoh napeHXHMbi jkhjiok Cirsium arvense h Impatiens parviflora, o6pa3yKnrca b pejiy- 
UHpOBaHHOM BH^e TOJIbKO B 6a3aJIbHOH (J)JI03Me HeKTapHHKOB. B OTJIHHHe OT JIHCTa KJieTKH-CnyTHHKH Tep¬ 
MHHajibHOH (J)JI03MbI HeKTapHHKOB HMdOT TBKOH 5Ke HeOoJIbUIOH pa3Mep, KaK H CHTOBHUHbie Tpy6KH. HHCJIO 
cnyTHHKOB no OTHOIIieHHK) K HHCJiy CHTOBHJIHbIX 3JieMeHTOB yMeHbUieHO. y Bcex BHflOB C CHTOBHUHblMH 
TpyGKaMH Moryr KOHTaKTHpoBaTb ceKpeTopHbie KneTKH c o6pa30BaHHeM njia3MO,qecM MOKjiy hhmh. Y Bar- 
barea vulgaris , Alliaria petiolata h Rorippa sylvestris (JjJioDMHaa napeHXHMa b TepMHHajibHOH <J)Ji03Me 
He AH{J){J)epeHIIHpyeTCJI, H CHTOBHJIHbie Tpy6KH KOHTaKTHpyiOT c CeKpeTOpHbIMH KJieTKaMH Ha OOJIblHOM 
npOT3i3KeHHH. Y Cirsium arvense , Impatiens parviflora h Convolvulus arvensis yjibTpacTpyKTypHbie pa3- 
jihhhh Meacjiy KJieTKaMH-cnyTHHKaMH h KJieTKaMH 4>jio3mhoh napeHXHMbi, xapaKTepHbie jura jiHCTa, yrpaHH- 
BaioTcji. KneTKH nynKOBOH napeHXHMbi b TepMHHajibHOH <})jio3Me HeKTapHHKOB hmciot npH3HaKH yjibTpa- 
cTpyiaypbi ceKpeTopHbix KJieTOK 3Toro »ce pacTeHHJi. riojiyHeHHbie jiaHHbie cBimeTejibCTByioT o tom, hto b 
TepMHHajibHOH <j)JI03Me HeKTapHHKOB KJieTKH-CnyTHHKH He HIpaiOT cymeCTBeHHOH pOJIH B aKTHBHOH ceKpe- 
uhh KOMnoHeHTOB HeKTapa b anonjia3My; 3Ta pojib BbinojnraeTCJi bccmh ceKperopHbiMH KJieTKaMH. OyHK- 
UHH nyHKOBOH napeHXHMbi COCTOJIT B CHMnJia3MaTHHeCKOM TpaHcnOpTe aCCHMHJIXTOB H3 CHTOBHJIHbIX Tpy- 
6ok b ceKpeTopHbie KJieTKH h ynacTHH b npeo6pa30BaHHH {Jjjiosmhoto coxa b Heicrap. Kjictkh 6a3ajibHOH 
(J)ji03Mbi, noMHMo ynacTHH b j^ajibHeM TpaHCnopTe accHMHjnrroB, cnyacaT jijw noraouieHHJi (B03BpaTa) b ch- 
TOBHjiHbie Tpy6KH pacTeKarcmierocji no anonjia3Me HeKTapa. 

KjnoneBbie cJioBa: HeicrapHHKH, npoBojramHe nyHKH, (J)Jio3Ma, 3arpy3Ka h pa3rpy3Ka accHMHjnrroB. 

OcHOBHbIM HCTOHHHKOM paCTBOpeHHbIX B BORG BdUeCTB HeKTapa ABJUSIOTCfl TpaHC- 
noprapyeMbie H3 JIHCTbeB no chtobh^hum Tpy6KaM <j)Jio3Mbi <j>OToaccHMHJum>i, rjiaB- 
hlim o6pa30M caxapa (Ziegler, 1968; Liittge, Schnepf, 1976), cocTaB h KOHueHTpaima 
KOTOpbIX XapaKTepHblM, TaKCOHO-Cneim4>HHeCKHM 06pa30M H3MeHCHbI CeKpeTOpHbIMH 
KJieTKaMH HeicrapHHKa. rio3TOMy HanajibHbiM 3TanoM TpaHcnopTa HeKTapa HBJiaeTca bbi- 
XOfl (pa3ipy3Ka) aCCHMHJDITOB H3 CHTOBHJXHbIX TpyGOK npOBO,05imHX nyHKOB. MHoro- 
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cJiOHHbie HeicrapHHKH y oahhx pacTeHHH C 0 Aep>KaT noJiHwe npoBOAflmne nyHKH, y Apy- 
thx nynKH HenojiHue (coctoht tojibko h3 <J>jio3mh, HanGoJiee nacTbin cjiyHan), y TpeTb- 
hx co6cTBeHHan npoBOAamaH chctcmb OTcyrcTByeT (Frei, 1955; KapTamoBa, 1965; Da¬ 
vis et al., 1986, 1988, h ap*)* B nocJie/meM, 6ojiee peAKOM, cjiynae accHMHjnrrbi pa 3 rpy- 

HCaiOTCJI H3 (|)JI03MbI 6jIH5KaHIIIHX K HCKTapHHKy npOBOOTLUHX nyHKOB. 

B HacToamee BpeMA (JjyHKUHOHajibHaa yjibTpacTpyKTypa kjictok npoBO^meH cncTe- 
mw HBJi^eTca Ba>KHOH cocTaBHow HacTbio HCCJie,aoBaHHH MexaHH3MOB TpaHcnopTa Be- 
mecTB y pacTeHHH (Gamalei et al., 2000; Knop et al., 2001, h apO* HaH6ojibmaa HH<})op- 
Maura b 3tom njiaHe nojiyneHa ajih mcjikhx >khjiok jiHCTbeB — MecT 3arpy3KH (j)OTo- 
aCCHMHJlHTOB B CHTOBHAHbie Tpy6KH (j)JI03MbI. IIpOBeACH CpaBHHTeJlbHblH HX aHaJIH3 y 

Gojibiuoro HHCJia bhaob (raMajieH, 1990; Turgeon et al., 2001, h a p.), BbicKa3aHbi coo6- 
pa^ceHHa o (f>yHKitHOHajibHOH Harpy3Ke napeHXHMHbix kjictok hchjiok (raMajieH, 2000; 
Haritatos et al., 2000; Hoffmann-Thoma et al., 2001; Bhjuich6phhk, 2002, h Ap.), oGcyac- 
A aeTCH hx 3bojik)um (raMajieH, 1990,2000; BacHJibeB, 1997; Turgeon et al., 2001, h Ap.)- 
IlpH 3 tom ocHOBHoe BHHMaHHe npHAaeTca KJieTKaM-cnyTHHKaM, nepe3 KOTopbie accn- 
MHJiflTbi nocTynaiOT b chtobhahkic TpySKH. Kax 6buio ycTaHOBjieHO jxnx Bcex nccjieno- 
BaHHbix pacTeHHH, cnyTHHKH BbineJiHK)TCH cpejjH npyrax kjictok cjiaGon BaKyojiH3auHen, 
TeMHblM UHT030JieM, BblCOKOH KOHIjeHTpaitHeH CBOSoAHbIX pH 60 C 0 M H MHTOXOHJtpHH, 
HMeKJUIHX OHeHb CHJIbHO pa3BHTbie KpHCTbl. OnHaKO no HaCTOTe CHMnJia3MaTHHeCKHX 
(4epe3 nna3MonecMbi) CBjnen cnyrHHKOB c coccahhmh KJieTKaMH hmciotc a TaKCOHocne- 
UH{J)H4ecKHe pa3JiH4H^: y oahhx TaKcoHOB njia3MOjiecM Majio, y Apyrm — mhoto. 

riojiy4eHbi jtaHHbie (TaMajieH, 1990, 2000, 2002; Van Bel, 1993; Turgeon, 2000, 

H JX p.), 4T0 B COOTBeTCTBHH C 4aCT0T0H IlJia3MOAeCM CymeCTByeT 2 THna pacTeHHH 
no cnoco6y 3arpy3KH <jmo3Mbi accHMHJurraMH b mcjikhx HCHJiKax jihctbcb — «anonjia3- 
MaTH4eCKHe» (6ojIbIUHHCTBO BHAOB) h «CHMnJia3MaTH4eCKHe». y nepBbIX OCHOBHOe KO- 
JIH4eCTBO aCCHMHJIHTOB nOCTynaeT B KJieTKH-CnyTHHKH HJIH CHTOBHAHbie TpyGKH H3 
anonjia3Mbi, y BTopwx — H3 cHMiuia3Mbi (no iuia3MonecMaM). B cootbctctbhh c 3thm 
y anonjia3MaTH4ecKHx pacTeHHH KjieTKH-cnyraHKH conepncaT Majio (jjyHKUHOHnpyio- 
mnx njiaaMonecM b cTeHKax c coccahhmh napeHXHMHbiMH KJieTKaMH, ho 4acT0 AH(J)4>e- 
peHunpyiOTCJi KaK nepenaT04Hbie kjictkh, o6pa3ya MHoronHCJieHHbie npoTy6epaHiu>i 
o6ojio4kh, yBejiH4HBaK>mHe noBepxHOCTb B3aHMoneHCTBHa cHMnjia3Mbi h anonjia3Mbi. 
HanpOTHB, KJieTKH-cnyTHHKH CHMnJia3MaTH4eCKHX BHAOB CBH3aHbI MOKAy co6oa H 
KJieTKaMH oSKJiaAKH ny4K0B orpOMHbiM hhcjiom njia3MonecM. CHHTaeTCH (Haritatos et 
al., 2000), 4to y anonjia3MaTH4ecKHx pacTeHHH accHMHJiaTbi bmxoajit (naccHBHo npoca- 
4HBaH3TCa) H3 UHTOIIJia3MbI KJICTOK <j)JI03MH0H napeHXHMbl HJIH napeHXHMHOH oSKJiaAKH 
ny4K0B b anoima3My h AwcJxjjyHAHpyioT no He ^ 3 a rpy3Ka b chtobhahbic Tpy6KH npoHc- 
xoaht nyreM aKTHBHoro (npoTHB rpajtHeHTa KOHueHTpaitHH), c 3aTpaTOH MeTa6ojiH4e- 
ckoh 3HeprHH, nepeHoca accHMHJWTOB H3 anonjia3Mbi 4epe3 njia3MajieMMy KJieTOK-cnyT- 
hhkob (Van Bel, Knoblauch, 2000) h/hjih caMHX TpySoK (Warmbrodt, VanDerWoude, 
1990). Bbixon accHMHJWTOB oSparao b CHMima3My orpaHH4HBaeTca oHeHb MajibiM hhc¬ 
jiom (JiyHKUHOHHpyjomHX njia3MonecM. Bjiaronapa aKTHBHOMy TpaHcnopTy KOHueHTpa- 
nnn accHMHJiHTOB b chtobhahbix TpySKax OKa3biBaeTCJi HaHBbicineH, hto npHBOAHT k co- 
3AaHHio b hhx rHApocTaTH4ecKoro AaBJieHHH, Heo6xoAHMoro ajih cnnouiHoro noTOKa no 
hhm pacTBopa BeinecTB. 

y cHMnjia3MaTH4ecKHx pacTeHHH ocHOBHoe K0jiH4ecTB0 accHMHJMTOB nocTynaeT 
b CHTOBHAHbie TpySKH H3 cHMnna3Mbi naccHBHo. KaK b Tpy6Kax 3thx pacTeHHH co3AaeT- 
ca THApocTaTHHecKoe AaBneHHe, noKa tohho He BbMCHeHo. 

3Ha4HTejibH0 cna6ee H3y4eHa ^yHKitHOHajibHaa ynbTpacTpyKTypa npoBOAHiuen ch- 
ctcmh b 30Hax pa3rpy3KH — kophhx, pacTymnx h 3anacaiomHx CTe6jiax, pa3BHBaio- 
iahxch nnoAax h ceMeHax. TaK, AaHHbie no ceMeHaM noAyneHbi noKa toabko jjjw hcmho- 
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nix bhaob 6o6oBbix (Hardham, 1976; Thome, 1981; Offler, Patrick, 1984, 1993) h 3 Jia- 
kob (Oparka, Gates, 1981). Eme MeHbme AaHHbix ony6jiHKOBaHO no (JjyHKUHOHajibHOH 
yntipacTpyKType pa3rpy30HH0H (JmooMbi njioAOB {Malus: Zhang et al., 2001; Lycopersi- 
con: Offler, Horder, 1992) h CTeOjien {Phaseolus: Hayes et al., 1985; Solarium : Oparka, 
1986). HH<j)opMauHH no (JiyHKUHOHajibHOH yjibTpacTpyioype <|)ji03Mbi KopHen HMeeTCH, 
b nacTHOCTH, j \ ji % Hordeum (Warmbrodt, 1985) h Cucurbita (Warmbrodt, 1986). riojiy- 

HeHHbie ZtaHHbie CBHACTeJIBCTByiOT 0 TOM, HTO KJieTKH-CnyTHHKH TepMHHaJlbHOH <|)J103- 
Mbi He nrpaiOT cymecTBeHHOH pojin b pa3rpy3Ke accHMHJiaTOB H3 chtobhahmx Tpy6oK, 
Kaxan xapaKTepHa jxnx hhx b hx 3arpy3Ke b jincTbax. B 30Hax pa3rpy3KH pa3Mep cnyTHH- 
kob yMeHbiuaeTCH ao pa3Mepa chtobhahbix 3JieMeHT0B (pacTymne ceMeHa HexoTopbix 
oo6oBbix: Thome, 1981; Offler, Patrick, 1984) hjih cnyTHHKH BOo6me He AH4><|>epeHUH- 
pyioTCfl («HajiHBaK)mneai» 3epHOBKn 3jiaKOB: Patrick, Offler, 2001 ; TepMHHajibHax t|)jio- 
3Ma CTeSjien n KopHen; Oparka, 1986; Patrick, 1997). B tom cjiynae, ecjin cnyTHHKH 06- 
pa3yK)TCH, OHM, KaK H B JIHCTe, BbirteJlHIOTCH epeflH CMOKHbIX KJieTOK no BbICOKOH nJIOT- 
hoctm uHT030Jix h oGhjihk) cboSoahbix pn6ocoM; OAHaKo npoTySepaHUbi o 6 ojiohkh He 
4>opMHpyioTCfl. Kor^a ace cnyTHHKH OTcyTCTBy k>t , CHTOBHAHbie Tpy6KH CBH3aHbi mia3- 
MOAecMaMH He c hhmh, a c KJieTKaMH ochobhoh TKaHH. CTpyKiypHbie AaHHbie (npeacAe 
Bcero, AOCTaTOHHo 6ojibinaa nacTOTa iuia3MOAecM), a Tannce pe3yjibTaTbi (j)H3HOJiorHHe- 
ckhx h SnoxHMHHecKHx HccjieAOBaHHH (Dejong et al., 1996) CBHAeTejibCTByiOT o nac- 

CHBHOH, no rpaAHeHTy KOHIjeHTpaUHH, pa3rpy3Ke aCCHMHJDITOB H3 CHTOBHAHbIX Tpy6oK 
B KJieTKH-CnyTHHKH (eCJlH OHH eCTb) HJIH B napeHXHMy (eCJIH cnyTHHKH He AH^K^epeHItH- 
pyioTca) h AajibHenmeH hx AH(|xj)y3HH no CHMnjia3Me 6e3 BbixoAa b anonna3My npoBOAfl- 
men CHCTeMbi. B anonjia3My kjictok pacTymen ccmchhoh Koxcypbi accHMHJiHTbi nocTy- 
naiOT nyTeM o6jierneHHOH AH4><|>y3HH (naccHBHO — y Pisum sativum : Van Dongen et al., 
2003) hjih (y Viciafaba h Phaseolus vulgaris : Wang et al., 1995; Thomas et al., 2000) ny¬ 
TeM aKTHBHoro TpaHcnopTa nepe3 nJia3MajieMMy cneuHajiH3HpoBaHHbix napeHXHMHbix 
KJieTOK — TaK Ha3biBaeMbix BbinycKaiomHx kjictok («release cells»), pacnojioaceHHbix 
Ha yaajieHHH ot npoBOAxmax nynKOB. no anorma3Me accHMHJiHTbi nepeHocnTcx k 3ana- 
caiomHM KJieTKaM nyTeM a H<j)(j)y3HH (Van Dongen et al., 2003). 

B njiOAax Malus Bee accHMHjmTbi aojdkhbi bbixoahtb b anonna 3 My y>Ke H3 KOMn- 

JieKCOB CHTOBHAHbie OJieMeHTbl - KJieTKH-CnyTHHKH, nOCKOAbKy 3 TH KOMnJieKCbl CHM- 

njia3MaTHHecKH H30JiHpoBaHbi ot 3anacaiomeH napeHXHMbi nGjiOKa (Zhang et al., 2001). 
To ace caMoe o 6 HapynceHO h b mojioabix, HMnopTHpyiomHx jihctbjix Zea mays (Evert, 
Russin, 1993). B TepMHHaJlbHOH <|>ji03Me (np0T0<|)Ji03Me) paciymHx CTe 6 jien Phaseolus 
vulgaris accHMHJWTbi pa3rpyxcaiOTCx b anonjia3My MepncTeMaTHHecKHx kjictok Heno- 
CpeACTBeHHO H3 CHTOBHAHbIX 3 J 1 CMCHTOB (Wood et al., 1998). ^BJlXeTCH JIH npouecc Bbl- 
XOAa acCHMHJISTOB H3 CHMnJia 3 MbI aKTHBHbIM HJIH naCCHBHbIM, nOKa He BbIXCHeHO. 

CneAyeT cKa3aTb, hto nojiyneHHaa He 6 ojibinax cpaBHHrejibHO c 3arpy30HHOH (J)jio3- 
moh HH(|)opMauHH no yjibTpacipyKType pa3ipy30HH0H <|>ji03Mbi He conocTaBJiajiacb c 
HMeiomeHCfl AJi* MejiKHx xchjiok 3thx >Ke bhaob pacTeHHH, b nacTHOCTH He 6 biJi npoBe- 
AeH cpaBHHTeJibHbiH aHajiH3 nacTOTbi h cTpyKTypbi njia3MOAecM b KJieTKax <J)jio3mbi 3oh 
pa3rpy3KH h 3arpy3KH. 

Hto KacaeTCH HeKTapHHKOB, to cneutHajibHbie HCCJieAOBaHHx yjibTpacTpyKTypw KJie¬ 
TOK hx npoBOAHmeii chctcmw noA yrjioM 3peH hji MexaHH3Ma TpaHcnopTa npaKTHnecKH 
OTcyTCTByiOT. B CBeTOMHKpocKonHHecKHX HccjieAOBaHHXx HeKTapHHKOB (Frei, 1955; 
KapTauiOBa, 1965; Davis et al., 1986, h ap>) aBTopbi oSbihho jihhib oTMenaiOT HajiHHne b 

HX TepMHHaJlbHOH <|)J103Me (nOMHMO CHTOBHAHbIX Tpy 6 oK) KJieTOK-CnyTHHKOB, a HHOTAa 
h (J)jio 3 mhoh napeHXHMbi 6e3 onncaHHH hx CTpyKTypbi. B oneHb hcmhothx H 3 HMeio- 
iHHxca pa6oT no yjibTpacTpyioype HeKTapHHKOB npHBeAeHbi jihhib oiphiBOHHue CBeAe- 
hhx 06 y ji BTp acTpy KTypHBix xapaKTepHCTHKax KjieTOK-cnyTHHKOB hx npoBOAxmnx nyn- 
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kob (Figier, 1972; Durkee, 1983; Davis et al., 1988; Belmonte et al., 1994; Homer etal., 
2003). MexcAy TeM no3HaHHe {JjyHKUHOHajibHOH yjibTpacTpyKTypbi neKTapHHKOBOH 4>Jio- 
3Mbi npe/iCTaBJiHeT ocobbiH HHTepec, nocKOJibKy cpeAH noTpeGwTejieH (J)OTOCHHTaTOB 
HeKTapHMKH BbiAejiaioTca TeM, 4 to b hhx pa3rpy3Ka He conpoBoamaeTCH yTHjiH3auneH 
3 thx BemecTB, KaK 3 to HMeeT Mecm b pacTymnx h 3anacaioiuHx opraHax. Hmchho 6jia- 
roAapa yTHJiH3auHH b chtobhahmx TpyGxax C03AaeTCH rpa^neHT rw^pocTaTHHecKoro 
£aBJieHH5I, He06X0AHMbIH AJIH B03HHKH0BCHHJI B HHX CIUlOIlIHOrO nOTOKa paCTBOpa 4)0- 
TOCHHTaTOB (BHJIJieH6pHHK, 2002). 

U,ejibK) HacTOHmen pa6o™, npeACTaBJieHHoil b BHAe 2 cTaTen, 6biJio npoBeAeHne 
cpaBHHTeubHoro aHajiH3a cocTaBa h yjibTpacTpyKTypbi KJieTOK, CHMnjia3MaTH4ecKHx 
CBH3eH npOBOAHUtefi CHCTeMbI (b OCHOBHOM TepMHHaJlbHOH 4>-a03Mbl) HeKTapHHKOB H 
MeJiKHx >khjiok JiHCTbeB oahhx h Tex tkq pacTeHHH. Mbi npeAnojiarajiH, 4to noAo6Has 
paSoTa BHeceT cboh BKJia a b noHHMaHHe MexaHH3MOB TpaHcnopTa h cexpeitHH Heicrapa. 

B 1-h cTaTbe npHBO^HTCH onwcaHHe cocTaBa h yjibTpacTpyKTypbi kjictok mcjikhx 
5KHHOK jiHCTbes h HeKTapHHKOB pacTeHHH, bxoaaiahx b ceMeHCTBa c npejtnoJiaraeMOH 
anoniia3MaTH4ecKOH 3arpy3K0H 4>Jio3Mbi b jihctbhx, bo 2-h — b ceMeHCTBa c cHMmrn- 
MaTHnecKOH 3arpy3KOH (raMajien, 2000; Turgeon et al., 2001). 

MaTepwaji h MeTO/jHKa 

MaTepHajiOM HacTOHiuen cTaTbH nocjiy>KHJiH MejiKHe >khjikh JiHCTbeB h HeKTapHHKH 
6 BHJ 3 . 0 B pacTeHHH: Cirsium arvense (L.) Scop., Impatiensparviflora DC., Barbarea vul¬ 
garis R, Br., Alliaria petiolata (Bieb.) Cavara et Grande, Rorippa sylvestris (L.) Bess, h 
Convolvulus arvensis L. npn 3tom y 5 bhaob H3y4ajiH npoBOAHmyio cucTeMy (jwopajib- 
Hbix HeKTapHHKOB, y oahoto — Impatiens parviflora 3KCTpa4>JiopajibHbix. 

PacKpbiBiuHecH UBeTKH h 3aKOH4HBUiHe pocT JiHCTbH co6HpajiH b nojmeHb b napxe 
EoTaHH4ecKoro HHCTHTyTa CaHKT-lleTep6ypra. (pmccauHio npoBOAHJin 5—6 4 npn kom- 
HaTHOH TeMnepaType b 2.5%-m pacTBope rjiyrapajibAerHAa h 2%-m pacTBope napa- 
4>opMajibAermta Ha 4>oc4>aTHOM 6y4)epe (pH 7.4); nocT4>HKcaitmo — b 2%-m pacTBope 
HeTbipexoKHCH ocmhh Ha 4>oc4>aTHOM 6y4>epe (pH 8.0) 10—12 4. ®HKCHpoBaHHbiH Ma- 
Tepnaji o6e3BO)KHBajiH b cepHH cnnpTa h aueTOHa h 3ajiHBajiH b CMecb 3noKCHAHbix cmoji 
apajiAHTa h 3noHa. YjibTpaTOHKHe cpe3bi KOHTpacTupoBajiH ypaHHJiaueTaTOM h AHTpa- 

TOM CBHHUa B Te4CHHe 5 - 10 MHH. Cpe3bl H3y4aJIH H 4>OTOrpa4)HpOBaJIH B TpailCMHC- 

CHOHHOM 3JieKTpOHHOM MHKpOCKOne XHTa4H-600. 


Pe3yjibTaTbi 

Cirsium arvense 

JIhct. MeJiKHe hchjikh oTAeJieHbi ot Me3o4>HJiJia oahocjiohhoh xjiopchxhmhoh 06- 

KJiaAKOH. KjieTKH oGKJiaAKH 04eHb CHJIbHO BaKyOJIH3HpOBaHbI H COAep>KaT MaJIO OTJIH4H- 
Mbie ot xjioponnacTOB Me3o4)HJiJia njiacTHA^i. >Khjikh hmciot ynopAA04eHHyio CTpyKTy- 
py. KaK bhaho Ha nonepeHHOM cpe3e, ohh coctoht H3 2—4 TpaxeajibHbix 3JieMeHTOB, 

2 CHTOBHAHbIX Tpy6oK, A -6 KJieTOK enyTHHKOB H 2-4 KJieTOK 4>JI03MHOH napeHXHMbl. 

Bee napeHXHMHbie kjictkh >khjiok coAepjKaT mhtoxohaphh c nAOTHo pacnojio^eiiHbiMH 
AAHHHbIMH KpHCTBMH, HeaKTHBHblH annapaT TojIbA>KH H XAOponAaCTbl c xoporno pa3BH- 
toh THAaKOHAHOH chctcmoh, BKJHonaiomeH AOBOJibHO KpynHbie rpaHbi. Bee OHH AH4>4>e- 
peHUHpoBaHbi KaK nepeAaT04Hbie (c npoTy6epaHijaMH o6ojiohkh) kactkh. npn 3 tom b 
KjieTKax-cnyTHHKax npoTy6epaHUbi 6ojiee pa3BHTbi h o6pa3yioTCH Ha Bcex CTeHKax, tot- 
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JX a KaK b KJieTKax (J)jio3mhoh napeHXHMbi ohh HaSjno/iaiOTca npenMymecTBeHHO b CTeHKe, 
o6men c CHTOBH^HbiM 3jieMeHTOM (Ta6ji. I, a ), h He Ha cpe3e Bcex kjictok. KjieTKH-cnyT- 
HHKH nOHTH He BaKyOJIH3HpOBaiIbI H OCHOBHOH HX o6l.eM 3aH^T MHTOXOHAPH5IMH. IJhTO- 
30Jib oneHb njiOTHbiH, CBo6o^Hbie phGocombi rycTo pacnojioaceHbi. 3H,nonjia3MaTHHecKHH 
peTHKyJiyM nOHTH He pa3BHT. KJieTKH (j)JI03MH0H napeHXHMbi OTJIHHaiOTCa OT CnyTHHKOB 
6ojibmen BaKyojiH3auHeH (hmciot ^OBOJibHO MHoro mcjikhx BaKyoJien), MeHbinen Hacbi- 
meHHOCTbK) MHTOXOHApHHMH, HaJIHHHCM pe^KHX nepOKCHCOM, O/JHHOHHblX KOpOTKHX 
UHCTepH rpaHyjiapnoro h TpySonex arpaHyjiapHoro peTHKyjiyMa, CBeTJioro uhto30JIh. 

CHTOBH^Hbie Tpy6KH (b HHCJie 2 - 3) HMeiOT 3HaHHTeJIbHO MeHbUIHH AHaMeTp, HeM KJieT- 

kh napeHXHMbi hchjikh (Ta6ji. I, a). rijia3MOAecMbi Meacjjy KJieTKaMH napeHXHMbi >khjikh 
h KJieTKaMH oSmia^KH BCTpenaiOTca oneHb pe^xo. 

OjiopajibHbiH HeKTapHHK . npoBO^amaa CHCTeMa coctoht H3 nojiHbix 6a3anbHbix 
nyHKOB H OTBeTBJDHOIHHXCfl OT HHX TaaceH TepMHHajibHOH (|>JI03MbI, npOHH3bIBaiOmHX 
ceKpeTopHyio TKaHb h He aoxootihhx 3—4 kjictok jjo anH^epMbi. Ba3ajibHbie nyrntH, 
Taxace OKpy^ceiiHbie ceKpeTopHOH TKaHbio, BKjnonaioT b ce6a 1 — 2 cnnpajibHbix Tpaxe- 
ajibHbix 3JieMeHTa, 2—4 cHTOBHAHbie Tpy6KH, 2—5 KjieTOK cnyTHHKOB h 4—5 kjictok 
(J)jio3MHOh napeHXHMbi. KaK h b jihctc, o6a THna kjictok nynKOBOH napeHXHMbi xpyn- 
Hee no ^HaMeTpy, neM cHTOBHjjHbie TpySKH. Kax h b jihctc, KJieTKH-cnyTHHKH co^epacaT 
Gojiee TeMHblH UHT030Jlb, HeM KJieTKH (J)JI03MHOH napeHXHMbi. OjJHaKO B HeKTapHHKe 
o6a THna kjictok napeHXHMbi 6a3ajibHbix nynxoB nacTo cojiepacaT ueHTpajibHyio Baxy- 
OJIb. B OTJIHHHe OT aHaJIOTHHHblX KjieTOK JIHCTa AJia HeKTapHHKOB XapaKTepHbl He Kpyn- 
Hbie xjioponjiacTbi, a GecKpaxManbHbie JieHKonjiacTbi, cxoAHbie c jienKonJiacTaMH ceKpe- 
TopHbix KjieTOK, ho 6ojiee MejiKHe (o6biHHo He HaMHoro KpynHee mhtoxoh^phh). rto- 
flo6no cexpeTopHbiM xjieTKaM, o6a THna kjictok co/iepacaT Tpy6oHKH arpaHyjiapHoro 
3HAonjia3MaTHHecKoro peTHKyjiyMa, He xapaKTepHbie AJia aHajiorHHHbix kjictok JiHCTa. 

ripoTy6epaHUbi o6ojiohkh BCTpenaiOTca, OAHaKO, TOJibKO y HeGojibinon nacra KJie- 
TOK H OHH peAKHe H KOpOTKHe (pyAHMeHTapHbie). n P H 3TOM B CnyTHHKBX OHH MOryT pa3- 
BHBaTbca Ha Bcex CTeHKax hjih (name) TOJibKO Ha CTeHxe, npoTHBonojioacHon o6meH 
CTeHKe C CHTOBHAHbIM 3JICMCHTOM (Ta6jl. I, 6 ). 

Taacn TepMHHajibHOH (J)ji03Mbi (Ta6ji. II) coAepacaT 1—3 chtobhahmc Tpy6KH, o6pa- 
30BaHHbie KOpOTKHMH CHTOBHAHblMH 3JieMCHTaMH. KjieTKH-CnyTHHKH H KJieTKH (j)JI03M- 
hoh napeHXHMbi, oxpyacaiomHe 3th ajieMeHTbi, 6jih3kh k hhm no A^aMeTpy h /viHHe. 
HHorjia CHTOBH^Haa Tpy6Ka HMeeT o6myio CTeHKy c cexpeTopHon kjictkoh. Hhcjio 
cnyTHHKOB npn6jiH3HTeJibHO paBHo HHCJiy chtobhahhx sjicmchtob, a hhcjio kjictok 
(J)jio3mhoh napeHXHMbi b 2 pa3a MeHbine. CnyTHHKH OTJIHHaiOTCa ot kjictok (Jijiosmhoh 
napeHXHMbi Jinuib no pacnoJioaceHHio oraocHTejibiio chtobhahmx 3JieMeHTOB. B o6ohx 
THnax KjieTOK npoTy6epaimbi oGojiohkh OTcyTCTByioT. Ot cexpeTopHon tkbhh nynxo- 
Baa napeHXHMa OTJiHnaeTca no 3aMeTHO MeHbineMy pa3Mepy KjieTOK, Sojibinen BaKyoJiH- 
3auHH, hhoh cTpyKType jieiiKonjiacTOB, jionacTHbiM aApaM. JieHKonjiacTbi b Hen 6ojiee 
MejiKHe h pejiKHe, coAepacaT KJiyGoK pbixjio pacnojioaceHHbix HenpaBHJibHbix TpySoneK, 
3anojiHeHHbix 0CMH0t})HjibHbiM MaTepnajioM (Ta6ji. Ill, a). Tor^a KaK b njiacTH^ax cexpe- 
TopHbix KjieTOK o6pa3yeTca peryjiapHaa ceTb Tpy6oneK, pacnpeAeneHHbix paBHOMepHO 
no Been CTpoMe h oGwhho He 3aKjnoHaiomHx b ce6e 0CMH0(|>HjibHbiH MaTepnaji 
(Ta6ji. Ill, 6). no apyrHM yjibTpacipyKTypHbiM npH3HaKaM nynKOBaa h ceKpeTopHaa na¬ 
peHXHMbi 6jih3kh apyr k npyry: aobojibho ruiOTHbiH UHT030Jib, rycTo pacnojioaceHHbie 
pnSocoMbi, Tpy6naTbiH arpaHyjiapHbiH peTHKyjiyM, MajioaKTHBHbiH annapaT Tojib^acH, 
nacTbie mhtoxohaphh c MHoroHHCJieHHbiMH kphctbmh. Hna3MOjiecMbi BCTpenaiOTca 
pe^KO, OAHaKO OHH CBa3bIBaiOT MOKJiy C060H He TOJibKO O^HOTHnHbie KJieTKH, ho h pa3- 
HOTHnHbie, B HaCTHOCTH CHTOBH^Hbie TpySlCH CO CnyTHHKaMH, KJieTKaMH (J)JI03MH0H na¬ 
peHXHMbi h j\ aace c cexpeTopHbiMH KJieTKaMH. 
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Impatiens pannflora 


JIhct. MejiKHe >khjikh OKpynceHbi oahocjiohhoh xjiopo(]jhjuiohochoh napeHXHMHOH 
oGKJia^KOH. B Hen xjiopomiacTbi, HMeioiime Taxne 5Ke pa 3 Mepbi h CTpyKTypy, Kax h mia- 
cth Rbi Me3o4>HJuia, coAepacaT KpynHbie KpaxMajibHbie 3epHa h pacnojiaraioTca ueHTpo- 
CTpeMHTeiibHO no othoihchhio k hchjikc. KcnjieMa hchjiok coctoht H 3 2—4 TpaxeajibHbix 
3JieMeHTOB, noA KOTOpbiMH pacnojiaraiOTCH 2—4 kjictkh kchjicmhoh napeHXHMbi. Oao- 
3MHaa nacTb >khjikh BKJnonaeT 2—5 (Ha nonepenHOM cpe3e) chtobhahmx ajieMeHTOB, 
2 —6 KJieTOK cnyTHHKOB h 2—7 kjictok 4>Jio3mhoh napeHXHMbi. IlapeHXHMHbie 3JieMeH- 
Tbi 5KHJIKH othocatcji k nepeAaTOHHbiM KjieTKaM, npn 3 tom b KJieTKax (J)jio 3 mhoh napeH- 
xiiMbi npoTyGepaHUbi o 6 ojiohkh o6pa3yiOTCJi b ochobhom y ctchkh, o 6 men c chtobha- 
hoh TpyGKon, h rjiy 6 oKo BAaioTca b nonocTb kjictkh, TOima Kax b cnyraHKax ohh BCTpe- 
naioTCJi Ha Bcex CTeHKax, ho He Taxne /oiHHHbie. B KJieTKax kchjicmhoh napeHXHMbi 
pe^Kne KopoTKne npoiy 6 epaHUbi o6pa3yiOTCH Ha CTeHKe, o 6 men c TpaxeajibHbiM 3 Jie- 
MeHTOM. Me5K,ay o 6 ohmh ranaMH kjictok napeHXHMbi (|>Jio3Mbi, c oahoh CTopoHbi, h 
K jieTKaMH oGKJiaaKH, c ApyroH, HaSjnoAaiOTca peAxne njia 3 MOAecMbi. 

KjieTKH-cnyTHHKH 3HanHTeJibHO KpynHee chtobhahmx ojicmchtob. Ohh o 6 mhho 
cna6o BaKyojiH3HpoBaHbi, coAep^KaT HecKOJibKO mcjikhx BaKyoJieii. IlnacTHAbi — Kpyn¬ 
Hbie (jlHllIb HeMHOTHM MejIbHe Me30(j)HJlJIbHbIx) 3JIJIHnC0HAaJIbHbie XJIOponJiaCTbl, 3aHH- 
Maiomwe cymecTBeHHbiH o6beM b KJieTKe. TnjiaKOHAHaff CHCTeMa njiacraA xoporno pa3- 
BHTa, BKjnoHaeT MHoroHHCJieHHbie KpynHbie rpaHbi. B otjihhhc ot xjioponjiacTOB Me3o- 
4)Hjnia KpaxMajibHbie 3epHa oGmhho OTcyTCTByiOT hjih ohh oneHb MejiKHe. B tcmhom 
IIHT030Jie M05KH0 BHACTb AOBOJIbHO HaCTO pacnOJIO)KeHHbie nOJIHCOMbl. CnyTHHKH HaCbl- 
meHbl MHTOXOHAPHHMH C AJIHHHblMH 3HaHHTeJIbHO 6oJiee HaCTO pacnOJIOMCeHHbIMH, HeM 
B Me3o4)HJIJie, y3KHMH KpHCTaMH. 3HAOnJia3MaTHHeCKHH peTHKyJiyM HMeeT BHA eAHHHH- 
HblX KOpOTKHX ipaHyJWpHblX LJHCTepH. AnnapaT TojIbJPKH HeaKTHBHbIH. 

KjieTKH 4>-ho3mhoh napeHXHMbi TaioKe KpynHee Tpy6oK, co^epacaT HecKOJibKO Meji- 
khx BaKyoJien, nacTb KOTopbix co cjicasmh jiOKanbHoro aBTOJiH3a UHTommMbi. B CTpyK- 
Type njiacTim pa3HHm>i co cnyTHHKaMH HeT. Otjihhha ot cnyTHHKOB (noMHMO pa3Horo 
pacnpeaejieHHJi npoTyGepaHueB o 6 ojiohkh) coctoht b tom, hto UHT030jib b hhx cbct- 
JlblH, CBoSoAHbIX Ph 6 oCOM H MHTOXOHApHH MCHbllie, 3HAOnjia3MaTHHeCKHH peTHKy¬ 
JiyM (b bhac kopotkhx rpaHyjinpHbix uHCTepH) pa3BHT cHJibHee, annapaT Tojib^H 6o- 
Jiee aKTHBHbiii. 

HeKTapHHK. H3 JIHCTa B HeKTapHHK, HMeiOmHH Sojiee HJIH MeHee AHJIHHApHHeCKyiO 
(})opMy, bxoaht noJiHbin npoBOAJmjHH nynoK, coctohiuhh H3 1—2 TpaxeajibHbix 3JieMeH- 
TOB H HeCKOJIbKHX HeSoJIbUIHX rpynn CHTOBHAHbIX TpySOK, OKpy^ceHHblX KJieTKaMH- 
cnyTHHKaMH h 4uio3mhoh napeHXHMOH. Kax h b jihctc, o 6 a rana kjictok KpynHee chto- 
bhahmx Tpy 6 oK h coAepacaT xJiopoimacTbi Taxon )Ke CTpyKTypbi. FIpoTy 6 epaHUbi 060 - 
jiohkh o6pa3yioTai y o 6 ohx TnnoB kjictok nynKOBOH napeHXHMbi, o^HaKO ohh pejjKne 
H KOpOTKHe. KjieTKH-cnyTHHKH HeTKO OTJIHHaiOTCH OT KJICTOK 4>JI03MHOH napeHXHMbi: 
nepBbie 3HanHTejibHo cjia 6 ee BaKyojiH3HpoBaHbi, co^epncaT njiOTHbin nHT030Jib c mhoto- 
HHCJieHHbiMH pn 6 ocoMaMH, bo BTopbix nHT030Jib npo3paHHbiH, pnGocoMbi 6 ojiee pe,n- 
Kne. Ho b o 6 ohx THnax kjictok coAep^caTCH xAoponjiacTbi, 6 AH 3 KHe no yAbTpacTpyicrype 
k xjioponjiacTaM kjictok TepMHHaJibHOH (JinoaMbi AHCTbeB. 

ripoTy 6 epaHUbi o 6 oaohkh Hcne3aiOT H3 kactok nynKa, eme He aoxoaa ao 1/3 aakhm 
H eKTapHHKa. 3aTeM (eme Ha ypoBHe BbinoAHaiomeH tkbhh) Hcne3aeT h KCHAeMa; nynoK 
pacHJieimeTCJi Ha 2—3 (J)A03MHbix Tnnca, KOTopwe npoHHKaiOT b cexpeTopHyio TKaHb, 
HaxoA^myiocH b BepxyuiKe HeKTapHHKa. KancAbin thhc coctoht h3 1 (2) chtobhahbix 
T py 6 oK, OKpy)KeHHbix 2—3 KjieTKaMH cnyTHHKaMH h 3—5 KjieTKaMH 4 >ao3mhoh napeH¬ 
XHMbi (Ta 6 ji. Ill, e). IlHorAa c chtobhahoh TpyGKOH KOHTaKTHpyeT KJieTKa cexpeTop- 
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HOH HJIH BbinOJIHHIOmeH TKaHH. CnyTHHKH HMeiOT TaKOH 7Ke He 60 JIbUI 0 H AHaMeTp, KaK H 
CHTOBHOTbie Tpy6KH, hjih Aa>Ke MeHbiHHH (Ta6ji. Ill, e). Kjictkh (|)jio3mhoh napeHXHMbi 
HecKOJibKO KpynHee. 06a rana kjictok nacTO coAepxcaT KpynHyio BaKyojib. llo yjivrpa- 
CTpyKType coAep^cHMoro ohh cxoahh Apyr c ApyroM h ceKpeTOpHbiMH KneTKaMH: ot- 
cyTCTBHe npoTy6epaHueB oGojiohkh, HajiHHHe AOBOJibHo MHoronHCJieHHbix mhtoxoha¬ 
phh c xoporno pa3BHTbiMH KpHCTaMH, peAKHX UHCTepH rpaHyjmpHoro peTHKyjiyMa h 
3P-Tejieu, CBeTjioro uhto3ojui c noJiHcoMaMH yMepeHHOH nacTOTbi pacnpeAeJieHHfl, He- 
aKTHBHoro annapaia ToJibA^CH, xjioponJiacTOB co cjia6ee pa3BHT0H THJiaKOHAHOH CHCTe- 
MOH, HeM B CIiyTHHKaX (j)JI03MbI JIHCTa. y HaCTH CnyTHHKOB AHT030JIb njlOTHblH, Ph6o- 
COMbl MHOrOHHCJieHHbie. 

CHTOBHAHbie Tpy 6 KH CBH 3 aHbI njia 3 M 0 AeCMaMH (nepBHHHbIMH) He TOJlbKO CO CnyT- 
HHKaMH, ho h (BTOpHHHbiMH) — c KJieTKaMH (})jio 3 mhoh napeHXHMbi, a Taioxe c ceicpe- 
TOpHblMH KJieTKaMH. C KJieTKaMH CeKpeTOpHOH TKaHH HJIH BbinOJIHHIOmeH napeHXHMbi 
KJieTKH nyHKOBOH napeHXHMbi CB« 3 aHbi peAKHMH h He 6 oJibiHHMH rpynnaMH He bctbh- 
cTbix njia 3 M 0 AecM. 


Barbarea vulgaris, Alliaria petiolata, Rorippa sylvestris 

JIhct. UccjieAOBaHHbie bhabi KpecTouBeTHbix hmciot cxoAHyio CTpyKTypy mcjikhx 
>KHJIOK H npOBOAJimeH CHCTeMbl HeKTapHHKOB. ^JIH KJieTOK XJIOpeHXHMHOH o6KJiaAKH 
xapaKTepHO ueHTpo6e>KHoe no othoihchhio k >khjikc pacnpeAejieHHe xjioponjiacTOB. 
)Khjikh coctoht H3 1—3 TpaxeajibHbix 3JieMeHT0B, 2—3 chtobhahhx Tpy6oK, A —9 mie- 

TOK-CnyTHHKOB o6bIHHOTO THna H A -5 KJieTOK (J)JI03MH0H napeHXHMbi, HaCTb KOTO- 

pbix KOHTBKTHpyeT OAHOBpeMCHHO CO CnyTHHKaMH H COCyAaMH. 06a THna KJieTOK nyH¬ 
KOBOH napeHXHMbi coAep^KaT MeJiKHe o6biHHo SecKpaxMajibHbie xjiopoiuiacTbi c xoporno 
pa3BHT0H CHCTeMOH rpaH, nepoKCHCOMbi, KOHTaKTHpyiomHe c xjioponjiacTaMH, nacTbie 
MHTOXOHAPHH C MHOTOHHCJieHHblMH KOpOTKHMH KpHCTaMH, OAHHOHHbie KOpOTKHe IJHC- 
TepHbi rpaHyjnipHoro peTHKyjiyMa. 3P-Tejibija, onHcaHHbie aju* kjictok Apyrnx opraHOB 
npeACTaBHTejien ceM. Brassicaceae (Matsushima et al., 2003), OTcyrcTByiOT. XapaK- 

TepHbie 0C06eHH0CTH KJieTOK-CnyTHHKOB-HaJIHHHe CHMnjia3MaTHHeCKHX CBH3CH c CH- 

TOBHAHblMH TpySKaMH, OHCHb CJia6afl BaKyOJIH3aUHJI, MHOrOHHCJieHHbie MHTOXOHAPHH 
C AJIHHHbIMH HaCTblMH KpHCTaMH, TeMHblH UHT030JIb H OHCHb HaCTO paCnOJIOHCCHHbie 
pnSocoMbi, MajioaKTHBHbiH annapaT TojibAJKH. Ha cpe3ax cnyTHHKOB HeKOTopbix )kh- 
jiok BCTpenaioTCH HeGojibiime npoTyGepamjbi o6ojiohkh. ^jiji kjictok (Jwioomhoh na¬ 
peHXHMbi XapaKTepHbl CBeTJlblH UHT030JIb H HaCTO KOHACHCHpOBaHHbie MHTOXOHAPHH, 
yMepeHHO aKTHBHbiii annapaT TojibA^CH, peAKHe jinnHAHbie Kanjin. IIjia3MOAecMbi mok- 
Ay KJieTKaMH nyHKOBOH napeHXHMbi H MOKAy HHMH H KJieTKaMH o6KJiaAKH OAHHOHHbie, 
peAKHe. 

HeKTapHHK. B ocHOBaHHH HeKTapHHKOB o6pa3yiOTCH noJiHbie npoBOAHiAHe nyHKH, 
KOHTaKTHpyiOIAHe C CeKpeTOpHbiMH KJieTKaMH. Ojl03MHaa HaCTb nyHKOB COCTOHT H3 ch- 
TOBHAHblX Tpy60K, KJieTOK-CIiyTHHKOB H <|)J103MH0H napeHXHMbi (hCTKO pa3JIHHHMbIX 
Apyr ot Apyra). CnyTHHKH no AHaMeTpy jimiib HeHaMHoro npeBbimaiOT chtobhahwc 
3JieMeHTbi, napeHXHMa Gojiee KpynHOKJieTOHHaa. XapaKTepHbie ocoGchhocth yjibTpa- 
CTpyKTypbi cnyTHHKOB b 6a3ajibHOH (jmoaMe — tbkoh ace tcmhbih UHT030Jib, KaK h b 
cnyTHHKax jincTa, oneHb nacTbie cboGoahmc ph6ocombi, cjia6aa BaKyojiH3aium, njioTHO 
pacnojio>KeHHbie mhtoxohaphh c ajihhhbimh y3KHMH h rycraMH KpHCTaMH, Koponcne 
UHCTepHbi rpaHyjmpHoro peTHKyjiyMa, peAKHe ahkthocombi, oKpy^ceHHbie npo3panHbi- 
mh ny3bipbKaMH. ,ZJjia KJieTOK 4>Jio3mhoh napeHXHMbi xapaicrepHbi CBerjibiH uHT030Jib, 
He TaKHe nacTbie CBoGoAHbie pnSocoMbi h mhtoxohaphh c oojiee kopotkhmh h peAKHMH 
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KpacTaMH, Gojiee chjibho pa3BHTbin rpaHyjnipHbiH peTHKynyM, nacTbie AHKTHOCOMbi, ao- 
BOjibHO MHoroHHCJieHHbie 6ejiKOBbie ny3bipbKH, peAKHe 3P-Tejibua. 

Ochobhom o6i>eM HeKTapHHKOB co^ep^CHT HeGojibiune rpynnbi (h3 1—2—5) chto- 
bhahbjx Tpy6oK, OKpyaceHHbie b ochobhom KneTKaMH, He otjihhhmmmh hh no pa3Mepy, 
hh no KanecTBeHHbiM h KOJiHHecTBeHHbiM npH3HaKaM yjibTpacTpyKTypbi ot cexpeTop- 
hwx KJieTOK, pacnojioaceHHbix Ha y^ajieHHH ot 3thx y3Knx ^ji03MHbix tjdkch 
(T a6ji. IV, a). XapaKTepHaa ocoSeHHocTb TepMHHajibHOH (})Jio3Mbi HeKTapHHKOB H3yneH- 
Hbix npe^cTaBHTeJieH KpecTOUBeTHbix — OTcyTCTBHe b Hew (|)jio3mhoh napeHXHMbi. 
KjieTKH-cnyTHHKH o6pa3yK)Tca, ho He y Kaac^oro chtobhahoto 3JieMeHTa. Ot cexpeTop- 
HblX KJieTOK OHH OTJIHHaiOTCJI 3Ha4HTCJlbHO MeHblHHM pa3MepOM (HO AWaMCTpy HaCTO 
MejIbHe CHTOBHAHbIX 3JieMeHT0B) H AOBOJIbHO CHJIbHOH BaKyOJIH3aiJHeH. no yJlbTpa- 
CTpyKType >Ke OHH HACHTHHHbi: yMepeHHO nJlOTHblH IJHT030JIb C MHOTOHHCJieHHblMH pn- 
6ocoMaMH, nacTO pacnono^ceHHbie mhtoxohaphh c xopouio pa3BHTbiMH KpucTaMH, Men- 
KHe o6biHHO SecKpaxMaubHbie xjioponjiacra c HeGojibiiiHMH rpaHaMH h peTHKyjuipHbiM 
(J)yTjmpoM, MajioaKTHBHbiw annapaT Tojiba^h, KopoTKHe peAKHe UHCTepHbi T3P, 3P-Te- 
Jibua, e^HHHHHbie JinnHAHbie KanjiH. Y Alliaria petiolata peTHKyjiapHbie (JjyTJi^pbi bo- 
Kpyr xJioponjiacTOB He o6pa3yK)Tca. 

Me}KAy CHTOBHAHbIMH Tpy6KaMH H CnyTHHKaMH o6pa3yK)TCH MejlKHe MOKKJieTHHKH. 
njia3MOAecMbi HeBeTBHCTbie, oAHHOHHbie huh b He6ojibiHHx (no 2—3) rpynnax, BCTpe- 
HaioTca pe^KO. Y Rorippa sylvestris inia3M0AecMbi BCTpenaioTCH name h Moryr BeTBHTb- 
Cfl. OcoGeHHOCTb HeKTapHHKOB: C CHTOBHAHbIMH TpySKBMH CHMnJia3MaTHHCCKH CBH3aHbI 
He TOJIbKO enyTHHKH, HO H KOHTaKTHpyiOmHe C HHMH CeKpeTOpHbie KJieTKH (Ta6n. IV, 6, 
CTpejiKa). npH 3tom ^ecMOTpySoHKa mmMOAecM HenpepbiBHO nepexoAHT b uncTepHy 
peTHKyjiyMa chtobhahhx TpySoK. 

TjDKH TepMHHajibHOH (j)JI03MbI IipOHH3bIBaK)T CeKpeTOpHyK) TKaHb, He JXOXQjlfl 
2—3 KJieTOK ao 3nHAepMbi HeKTapHHKa. HacTOTa hx BCTpenaeMOCTH Aa>Ke Bbirne, hcm 
nacTOTa mcjikhx >khjiok b JiHCTe. Eojibum njioTHOCTb pacnpeAeJieHHa chtobhahmx Tpy- 
6ok MO^ceT HMeTb 3HaneHHe AAfl oGecneneHira HMnopTa (})OTOCHHTaTOB b HeicrapHHK. 


Convolvulus arvensis 

JIhct. KjieTKH oSicjiaAKH mcjikhx xchjiok coAep^caT Mano OTJiHHHMbie ot xjioponjiac- 
tob Me3o4)HJiJia njiacTHAbi, paBHOMepHO pacnpeAeJieHHbie no Been kjictohhoh noBepx- 
HOCTH. MejlKHe 5KHJ1KH C0CT0HT H3 8 -20 nHOTHO COMKHyTLIX (6e3 MOKKJieTHHKOB) KJie¬ 

TOK: 1—5 TpaxeajibHbix ojicmchtob, 1—2 KJieTOK kchjicmhoh napeHXHMbi, 1—4 ch- 

TOBHAHblX Tpy6oK, 3-6 KJieTOK CnyTHHKOB H 2-3 KJieTOK (j)J103MH0H napeHXHMbi. 

KneTKH nyHKOBOH napeHXHMbi no AHaMerpy KpynHee CHTOBHAHbix Tpy6oK, ho b HecKOjib- 
ko pa3 Mejibne kjictok oSmiaAKH. npoTy6epaHueB oGojiohkh He o6pa3yeTC». KjieT- 
KH-cnyTHHKH SoraTbi AHTOiuia3MOH, coAep^caT 1 KpyimyK) hjih hcckojibko MejiKHX BaKyo- 
Jieft, MHOTOHHCJieHHbie MHTOXOHAPHH C A^HHHblMH ryCTbIMH y3KHMH KpHCTaMH, 1—3 
(Ha cpe3e) aobojibho KpynHbix (bo bcio KJieTKy no A^aMeTpy) XJioponjiacTOB, b momcht 
(J)HKcauHH (nojiACHb) jiHiueHHbix KpaxMajibHbix 3epeH (b xAoponjiacTax Me30(j)HJiJia h 
o6KJiaAKH B 3TO BpeMU BHAHbl 1-2 OHCHb MCJIKHX 3epHa). THJiaKOHAHafl CHCTeMa XJiopo¬ 

njiacTOB cnyTHHKOB BKJiioHaeT rpaHbi H3 5—7 thjibkohaob (b Me30(j)Hjuie H3 20—30). 
B 3JieKTpOHHO-njiOTHOM uHT030Jie bhahw rycTO pacnoJio^ceHHbie CBo6oAHbie pn6oco- 
mm. PeAKne nepoKCHCOMbi KOHTaKTHpyioT c xjiopoiniacTaMH. LjHCTepHbi rpaHyjinpHoro 
3HAonjia3MaTHnecKoro peTHKyjiyMa, ahkthocomh h ny3bipbKH TojibA^CH TaoKe peAKH. 
KjieTKH cJjjioomhoh napeHXHMbi coAep^ar xjioponjiacTbi Taxon tkq CTpyKTypw, KaK h 
enyTHHKH. OtJIHHHJI COCTOHT B TOM, 4T0 KjieTKH (|)JI03MH0H napeHXHMbi GoJiee BaKyOAH- 
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3HpoBaHH (nacTO coAep^caT ueHTpajibHyio BaKyojib), uhto30Jib b hhx npo3paHHbin, nac- 
TOTa ph6ocom h mhtoxohaphh HeSoJibinaa (oAHaKo cTeneHb pa3BHTHH MHTOxoHApnajib- 
Hbix MeM6paH TaKaa xce BbicoKaa). FpaHyjiapHbiH 3HAoruia3MaTHHecKHH peTHKyjiyM He- 
ckojibko 6ojiee pa3BHT. AnnapaT Fojibahch b HeKOTopbix KJieTKax (Juiosmhoh napeHXHMbl 
6oJiee aKTHBCH: ahkthocomm npoAyunpyioT AOBOJibHO MHoro OKanMjieHHbix ny3bipb- 
kob. 

Iljia3MOAecMbi Me)KAy napeHXHMHMMH KJieTKaMH jkhjikh h MeJKAy hhmh h oGKJiaA- 
koh BCTpenaiOTCH cpaBHMTeJibHO peAKO (1.6—2.4 Ha 1 mkm 2 ). Ohh MoryT 6biTb KaK oah- 
HOHHMMH, Tax H C 06 paHHbIMH B rpyilllbl, npOCTbIMH HJIH BeTBHCTbIMH. 

HeKTapHHK. Ot KpynHbix nojiHbix npoBOAHiAHx nyHKOB 3aBB3n, coAep)KamHX ahcJ)- 
(JjepeHunpoBaHHbie KJieTKH-cnyTHHKH h (j)ji03MHyK) napeHXHMy, Ha cepeAHHe BbicoTbi 
HeKTapHHKa b ceKpeTopHyio TKaHb OTHJieHxeTcx tojibko (J)jio3Ma b bhac KpynHbix nyn- 
KOB. ripeoSjiaAaiOIHHM 3JieMeHTOM B HHX BBJIJieTCH npOHH3aHHaB CHCTeMOH MejIKHX 
Me^CKJieTHHKOB <j)JI03MHaa napeHXHMa, HHCJIO KJieTOK KOTOpOH Ha cpe3e B 30He BXO^CAe- 
hhh b ceKpeTopHyio TKaHb AOCTHraeT HecKOJibKHx AecBTKOB, a pa3Mep HeHaMHoro npe- 
bocxoaht pa3Mep chtobhahmx Tpy6oK. npoTy6epaHUM o6ojiohkh He o6pa3yiOTCH. B na- 
peHXHMe HaxoAflTca 2—4 rpynnbi H3 1—3 chtobhahmx Tpy6oK Ka>KAaa. KpynHbie nyn- 
KH BCTB5ITCB, o6pa3yfl, KaK H B JIHCTe, CeTb pa3HbIX nOpBAKOB BeTBJieHHB. riyHKH Bcex 
nopHAKOB HenOCpeACTBeHHO KOHTaKTHpyiOT C CeKpeTOpHbIMH KJieTKaMH. KneTKH 4>JIO- 
3MHOH napeHXHMbl nOHTH He BaKyOJIH3HpOBaHbI, COAep>KaT AOBOJibHO nJIOTHblH UHTO- 
30JIb C o6HJIbHbIMH CB060AHMMH pnGoCOMaMH, MHOTOHHCJieHHbie MHTOXOHApHH, Hacbi- 
meHHbie kphctbmh, peAKHe UHCTepHbi rpaHyjmpHoro peTHKyjiyMa h HeaKTHBHbin anna- 
paT TojibA^CH. riaacTHAbi npeACTaBJieHbi He xjiopoiuiacTaMH, KaK b jihctc, a aobojibho 
MejiKHMH JieHKonjiacTaMH iiohth 6e3 MeMGpaH, ho c aobojibho MHoroHHCJieHHbiMH ruiac- 
TorjioSyjiaMH. KaeTKH-cnyTHHKH bmacjuiiotch cpeAH KJieTOK (J)jio3mhoh napeHXHMbl 
jiHuib no 6ojiee bbicokoh njiOTHOCTH iihto3ojix. 

B TepMHHajibHbix ynacTKax <j)jio3MHbix nyHKOB hhcjio kjictok (})jio3mhoh napeHXH¬ 
Mbl yMeHbmaeTCH. Ka^cAbiH TepMHHajibHMH tjhk coAep^CHT 1—2 chtobhahmc TpySKH 
H3 KOpOTKHX 3JieMeHT0B, 2-3 KJieTKH-CnyTHHKa H 5 -8 KJieTOK (|)JI03MH0H napeHXH¬ 

Mbl. B HeKOTopbix MeCTax CHTOBHAHbie TpyGKH KOHTaKTHpyiOT C CeKpeTOpHMMH KJieTKa¬ 
MH. CnyraHKH HMeioT TaKOH xce HeSojibinoH pa3Mep, KaK h chtobhahhc Tpy6KH; KjieT- 
kh 4>JI03mhoh napeHXHMbl HecKOJibKO KpynHee hhx, ho MeJibne ceKpeTopHbix kjictok. 
no yjibTpacTpyKType kjictkh 4>jio3mhoh napeHXHMbl TepMHHajibHbix tjdkch aHajiorHH- 
hm TaKOBbiM KpynHHx nyHKOB, BecbMa 6jih3kh ohh h k ceKpeTopHMM KJieTKaM. KjieT- 
KH-cnyTHHKH name Bcero HAeHTH<j)HiiHpyioTc» jihuib no hx nojio^ceHHio no othouichhio 
K CHTOBHAHbIM Tpy6KaM, pe>Ke OT KJieTOK (j)JI03MH0H napeHXHMbl OHH OTJIHHaiOTCH eme H 
6ojiee njiOTHMM ijHT030JieM. 

IIjia3MOAecMM Me^cAy KJieTKaMH npoBOAamnx nyHKOB h MexcAy hhmh h ceKpeTop- 
hmmh KJieTKaMH HeBeTBHCTbie, oAHHOHHMe hjih coGpaHHbie b rpynnbi no 2—3. HacTo- 
Ta hx He6oJibinafl (0.2—0.4 Ha 1 mkm 2 ). Chtobhahmc ajieMeHTbi MoryT coAep>KaTb no- 
po-njia3MOAecMeHHMe KOMnjieKCbi He tojimko co cnyTHHKaMH, ho h c (Jjjioomhoh napeH- 
XHMOH H C CeKpeTOpHHMH KJieTKaMH. 


OOcy^KAeHHe 

B JIHCTbJIX HCCJieAOBaHHMX BHAOB, KaK H B JIHCTbUX AP>THX paCTCHHH, MejI- 
KHe 5KHJIKH OTAeAeHM OT Me30<|>HJIJia OAHOCJIOHHOH XJIOpeHXHMHOH o6KJiaAKOH H3 OHeHb 
CHJIbHO BaKyOJIH3HpOB3HHMX KJieTOK. B CBMHX MejIKHX JKHJlieaX HCCJieAOBaHHblX BHAOB H 
KJICTKH JIBJIJHOTCa CaMbIMH MeJIKHMH, a CpeAH 3THX KJieTOK, KaK H y AP>THX paCTCHHH 


1545 



(raMajieH, 1990; Warmbrodt, VanDerWoude, 1990; Van Bel, Knoblauch, 2000), Han- 

MCHblllHH pa3Mep MMeiOT CHTOBHAHbie 3JieMCHTbI. Me>KKJieTHHKH MOKAy KJieTKaMH >KHJI- 
kh m Me^cny hhmh h KJieTKaMH oOioiaAKH oTcyTCTByiOT. KaK bhaho Ha nonepeuHbix 
cpe3ax, B MejIKHX XCHJIKaX JIHCTbeB HHCJIO KJieTOK-CIiyTHHKOB B THI1HHHOM CJiynae B 
1.5—3 pa3a npeBbimaeT hhcjio chtobhahmx 3jieMeHTOB, a hhcjio kjictok (^jioomhoh na- 
peHXHMbi HecKOJibKo MeHbiue HHCJia cnyraHKOB. Eonee KpynHbie pa3Mepbi h 3aMeTHoe 
npeBbimeHHe nncjia cnyTHHKOB HaA hhcjiom chtobhahbix 3JieMeHTOB oObacHinoT ueHT- 
pajibHOH pojibio nepBbix b 3arpy3Ke accHMHjnrraMH BTopbix. 

CnenH(|)HHeCKHMH OCo6eHHOCTHMH yjIbTpaCTpyKTypbl KJieTOK-CnyTHHKOB B MejIKHX 
MCHJIKaX JIHCTbeB HCCJieAOBaHHblX paCTeHHH HBJI5HOTCK HX BblCOKail HaCbimeHHOCTb MH- 
TOXOHnpHHMH H 60 Jiee CHJlbHOe no CpaBHeHHK) C KJieTKaMH Me30(f)HJlJia pa3BHTHe B HHX 
KpHCT, HTO CBH3aHO C BblCOKHMH 3HepreTHHeCKHMH 3aTpaTBMH CnyTHHKOB Ha aKTHBHblH 
TpaHcnopT accHMHjiHTOB. KneTKH (J)jio3mhoh napeHXHMbi conep^caT MeHbiue mhtoxoha- 
pHH, ho cipoeHHe hx TaKoe xce. 

JJpyme cneiUKjmnecKHe npH3HaKH cTpyKrypbi uHTonjia3Mbi KJieTOK-cnyTHHKOB b 
M ejiKHx 5KHjncax JIHCTbeB — Gojibiuan nacrb cboSoahbix ph6ocom h oneHb BbicoKaa iijiot- 
HOCTb UHT030JIK, 06bXCH5ieMaH BbICOKHM CO£epjKaHHeM B HeM SeJIKOB. OyHKIJHOHaJIbHaJI 
hx HHTepnpeTaijHJi noxa oTcyTCTByeT, ohh Moryr 6biTb CBH3aHbi c chhtc3om cneuntjm- 
necKHX 4>epMeHTOB h npyrnx GejiKOB, nocTynatomnx b chtobhahmc Tpy6KH. CipyKTypa 
3H^OMeM6paHHOH CHCTeMbI KJieTOK-cnyTHHKOB TepMHHaJIbHOH <f)JI03MbI JIHCTbeB y HC- 
CJie^OBaHHblX BHAOB CBHneTeJIbCTByeT O HH3KOH ee aKTHBHOCTH. B TO »ce BpeMU KJieTKH 
(J)jio3mhoh napeHXHMbi xapaKTepH3yioTCK noBbimeHHOH ee aKTHBHocTbio. 

y Cirsium arvense h Impatiens parviflora , KaK h y mhothx npyrnx pacTeHHH c ano- 
njia3MaTHHecKOH 3arpy3K0H (J)jio3Mbi accHMHjurraMH (raMaJien, 2000; Turgeon et al., 
2001, h ap), napeHXHMHbie 3JieMeHTbi hchjikh othochtch k nepenaTOHHbiM KJieTKaM, Tax 
Kax o6pa3yiOT npoTyOepaHUbi o6ojiohkh, BnaiomnecK b KjieTOHHyio nojiocTb. Ilpn 3tom 
b KJierKax-cnyTHHKax npoTyOepaHiibi 6ojiee chjibho pa3BHTbi h o6pa3yiOTCK Ha Bcex 
cTeHKax (ran A, no Gunning, Pate, 1969), Torjja KaK b KjieTKax (|)jio3mhoh napeHXH¬ 
Mbi ohh HaOnionaiOTCK npeHMyinecTBeHHO b CTeHKe, oGmeii c chtobhahbim ojicmchtom 
(ran E), h He Ha Bcex cpe3ax kjictok. ripoTySepaHiibi BbicTJiaHbi njia3MajieMMOH, 6jia- 
ro^apa neMy ee noBepxHocTb b nepenaTOHHbix KjieTKax 3HaHHTejibH0 yBejimeHa. IIo 3 - 
TOMy ohh paccMaipHBaiOTCfl KaK CTpyKrypbi, co^eficTByiomHe HHTeHCHBHOMy TpaHc- 
MeM6paHHOMy nepeHocy pacTBopeHHbix BemecTB (Offler et al., 2003). 

OSmaa nepTa KJieTOK-cnyTHHKOB h kjictok <J)jio3mhoh napeHXHMbi mcjikhx echjiok 

JIHCTbeB HCCJie^OBaHHblX pacTeHHH - HOJIHHHe XJlOponJiaCTOB C xopoino pa3BHTOH 

(jIHIIIb HeMHOTHM CJia6ee, HeM B Me30(})HJIJie) THJiaKOHAHOH CHCTeMOH. TaKHe xjiopo- 
rmacTbi — xapaKTepHa^ nepTa KJieTOK mcjikhx hchjiok h Apyrnx npeacTaBHTejieH ano- 
ruia3MaTHHecKHX no 3arpy3Ke pacTeHHH — Moricartdia arvensis (Beebe, Evert, 1992), 
Spinacia oleracea (Warmbrodt, VanDerWoude, 1990), Sonchus oleraceus (Fisher, 
1991), Arabidopsis thaliana (Haritatos et al., 2000). Kax h b KjieTKax Me30<j)HJiJia, c 
xjiopoimacTaMH b miencax nynKOBOH napeHXHMbi KOHTaKTHpyioT nepoKCHCOMbi. Flo 
MHeHHio K>. B. TaMaJiea (1990), xjioponjiacTbi >khjiok anomia3MaTHHecKHX pacTeHHH 
ynacTByioT b <J>oTOCHHTe3e JiHCTa. IIpoAyKTbi <])OTOCHHTe3a Moiyr cjiyacHTb AonojiHH- 
TejIbHblM HCTOHHHKOM 3HepTHH, HeoSxOAHMbIM y 3THX paCTCHHH JSfl .H aKTHBHOTO TpaHC- 
nopTa accHMHjmTOB, KOHueHTpauHH KOTopbix b hx cHTOBHAHbix ipyGxax Bblllie, HeM y 
CHMnJia3MaTHnecKHx pacTeHHH (BHJiJieHGpHHK, 2002). 

B MejiKHx MCHJixax JIHCTbeB HCCJieAOBaHHbix bhaob njia3MonecMbi Me^cAy KJieTKa- 
MH-enyTHHKaMH H KJieTKaMH <j)JI03MH0H napeHXHMbi, a TaiOKe Me^CAy HHMH H KJieTKaMH 
XJIopeHXHMHOH o6KJiaAKH o6bIHHO OAHHOHHbie, BCTpeHaiOTCK peAKO, HTO XapaKTepHO H 
AJ M Apyrnx bhaob c anonjia3MaTHHecKOH 3arpy3KOH (JjjioaMbi. 
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JXjih MenKHx )khjiok anonjia3MaTHHecKHx bhaob c nynKOBOH napeHXHMOH b bhac ne- 
pe^aTOHHbix KJieTOK npeAJioaceH cJieAytoiUHH nyrb 3arpy3KH (fjjioaMbi accHMHjnrraMH 
(Haritatos et al., 2000). H3 KJieTOK o6ioiaAKH accHMHJiHTbi hjih AntjxjiyHAHpyioT nepe3 
mia3MajieMMy b anonjia3My, hjih no CHMnjia3Me nocTynatOT bo (fjjioaMHyto napeHXHMy, 
OTKy^a b ochobhom nepe3 nJia3MajieMMy npoiyOepaHueB o6ojiohkh B-Tnna accHMHjiflTbi 
naccHBHO npocanHBaioTai b anonjia3My. H 3 anomia3Mbi nepe3 nna3MajieMMy npoiy6e- 
paHueB o6ojiohkh A-rana cnyTHHKH norjiomaiOT hx nyTeM axrHBHoro TpaHcnopTa n ne- 
peHOCKT B CHTOBHAHbie Tpy6KH. KOHKpeTHaX pojlb (f)JI03MH0H napeHXHMbi B 3arpy3Ke 
(j)J103MbI B MeJIKHX KHJIKaX C TJiaAKHMH CTOHKaMH MeHee KCHa. 

B HOKTapHHKax HCCJieAOBaHHbix pacTeHHH 3JieMeHTbi npoBOA^men chctcmw 
HenocpeacTBeHHO KOHTaKTnpyioT c ceKpeTopHMMH KjieTKaMH, Tax xax napeHXHMHaa 
o6xjiaAKa nynxoB He AH(f)(|>epeHnHpyeTCH. npoBOAflmne nynxn coAep^xaT MejiKne Me>K- 
KJieraHKH, KOTopbie o6pa3yioTCH Aa>xe MeacAy chtobhahmmh 3JieMeHTaMH n KJieTKaMH- 
cnyTHHxaMH. B otjihhhc ot JincTbeB, b KOTopbix TepMHHajibHaK <f)ji03Ma Bcer,aa bxoaht b 
cocTaB nojiHbix npoBOAAiimx nyHKOB — mcjikhx >khjiok, b HeicrapHHKax TepMHHajibHaa 
{J)ji03Ma He accoqmipoBaHa c kchjicmoh. H b Apynix MecTax pa3rpy3KH, TaKHX kzlk pac- 
Tymne ceMeHa, b TepMHHajibHbix nacrax npoBojununx nyHKOB KCHJieMa TaioKe mojkct He 
AH^epeHimpoBaTbCH (Hardham, 1976). 

no CTpyKType TepMHHajibHaa <f)ji03Ma HeKTapHHKOB, xax ycTaHOBJieHO b HacToameH 
pa6oTe, cymecTBeHHO OTJiHHaeTex ot TepMHHajibHOH (|)Ji03Mbi jihctbcb Tex jxe pacTeHHH, 
npHHeM HaHSojiee CHJibHo y HCCJieAOBaHHbix KpecTOUBeTHbix (Barbarea vulgaris , Allia- 
ria petiolata h Rorippa sylvestris) h Cirsium arvense. Xota b HeKTapHHxax OTHomeHHe 
HHCJia KJieTOK-cnyTHHKOB k HHCJiy chtobhahmx 3JieMeHT0B y Impatiens parviflora h 
Convolvulus arvensis npH6jiH3HTejibHO Taxoe )Ke (1.5—2), xax h b jiHCTbax, y Cirsium 
arvense oho CHH>xaeTCJi ao 1, y 3 HCCJie^OBaHHbix bhaob ceM. Brassicaceae cnyTHHKH 
o6pa3yK)TCH He y xaaKAoro chtobhahoto 3JieMeHTa. Hhcjio kjictok <J)jio3Mhoh napeHXH- 
mw y Impatiens parviflora h Convolvulus arvensis b 1.5 pa3a npeBbiuiaeT hhcjio kjictok 
cnyTHHKOB, y Cirsium arvense , Hao6opoT, cnyTHHKOB b 2 pa3a GoJibine, TorAa kslk y 
npeACTaBHTejien ceM. Brassicaceae (|)Jio3MHaK napeHXHMa b TepMHHajibHOH (|)Jio3Me bo- 
o6me He o6pa3yeTCH. y Bcex HCCJieAOBaHHbix bhaob pa3Mep KJieTOK-cnyraHKOB b hck- 
TapHHKax yMeHbuieH ao pa3Mepa chtobhahmx Tpy6oK, npn stom cnyTHHKH ( 3 a hckjiio- 
neHHeM Convolvulus arvensis) nacTO chabho BaKyojiH3HpoBaHbi. CHHTaK>mnecfl (Ba- 
CHAbeB, 1977) MeAKHMH ceKpeTopHbie kjictkh hmciot 6ojiee xpynHbiH pa3Mep, hcm 
kjictkh nyHKOB. H. H. KapTauiOBa (1965) OTMenaeT, hto b HeKTapHHKax HccneAOBaHHbix 
eio 6ojibinoro HHCJia pacTeHHH cnyTHHKH no AHaMeipy o6mhho MeAbne, neM chtobha- 
Hbie Tpy6KH. 

no HauiHM AaHHbiM, y Cirsium arvense h KpecTouBerabix hhcjio cnyTHHKOB othoch- 
TejibHo HHcna chtobhahhx Tpy6oK, a y nepBoro BHAa h hhcjio kjictok <|)jio3mhoh napeH- 
xhmh Taioxe yMeHbineHO. Y KpecTOUBeTHbix (fmooMHan napeHXHMa b TepMHHajiax Hex- 
TapHHKOB BOo6me OTCyTCTByeT, n03T0My CHTOBHAHbie Tpy6KH KOHTaKTHpyiOT B OCHOB¬ 
HOM c cexpeTopHbiMH KJieTKaMH. OAnaxo y Impatiens parviflora h Convolvulus arvensis 
COCTaB H COOTHOineHHe KJieTOHHbIX KOMnOHeHTOB BO (|>JI03MHbIX TepMHHaJHIX HeKTapHH¬ 
KOB 6AH3KH K TaKOBbIM MeAKHX )KHAOK AHCTbeB, 3a HCKJIIOHeHHeM TOTO, HTO TepMHHBJIH 

HeKTapHHKOB y nepBoro BHAa nacTo C0Aep?xaT Bcero 1 (a Ha 2—5, KaK b jincre) chtobha- 
Hyio Tpy6xy. 

npoTy6epaHUbi o6ojiohkh, xapaKTepHbie ajhi kactok nynKOBOH napeHXHMbi jmcTa 
Cirsium arvense h Impatiens parviflora , b HeKTapHbix TepMHHajwx He o6pa3yiOTCH. 
KjieTKH-cnyTHHKH c npoTySepaHuaMH o6oaohkh 6bijih onncaHH aha npoBOAHiHHX nyn- 
kob HeKTapHHKOB Impatiens holstii (Figier, 1972), Vicia faba (Davis et al., 1988) h 
Eccremocarpus scaber (Belmonte et al., 1994) — pacrreHHH c anoruia3MaTHHecKOH 3a- 
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rpy3K0H, HMejoiuHx MejiKHe jkhjikh JiHCTbeB c KJieTKaMH-cnyTHHKaMH nepe^aTonHoro 
rana. O^HaKO aBTopbi He yxa3biBaK)T, b xaKOH KOHKpemo (j)Ji03Me HeKTapHHKOB — 
TepMHHajibHoii hjih 6a3ajibHOH BCTpenaiOTCs kjictkh c npoTy 6 epaHiiaMH. no HauiHM 
AaHHbIM, AJIH 2 OTMeneHHblX Bbiuie BHAOB paCTeHHH, OAHH H3 KOTOpblX OTHOCHTCA K 
TOMy ?Ke poAy, hto h b pa 6 oTe J. Figier (1972), ohh xapaKTepHbi TOJibKo ajih 6 a 3 ajib- 
hoh (J)Jio 3 Mbi. B KJieTKax-cnyTHHKax TepMHHajibHOH (f)ji03Mbi HeKTapHHKOB Glycine max , 
KaK noKa 3 biBaeT anajiH 3 chhmkob b craTbe H. Homer c coaBT. (2003), npory 6 epaHUhi 
OTCyTCTByiOT, XOTH OHH BCCbMa pa3BHTbI BO (J)JI03Me JIHCTa 3TOTO paCTeHHB (raMaJiefl, 

1990). 

YMeHbmeHHe pa3MepoB h (3a HCKJiiOHeHHeM Impatiens parviflora h Convolvulus ar- 
vensis ) HHCJia KJieTOK-cnymHKOB b TepMHHajibHOH (j)jio3Me HeKTapHHKOB no cpaBHeHHio 
C MeJIKHMH HCHJIKaMH JIHCTbCB, BaKyOJIH3ailH5I 3THX KJieTOK (3a HCKJiiOHeHHeM Convol- 
vulus arvensis ), Hepa3BHTHe npoTyOepaHueB oSojiohkh y Cirsium arvense h Impatiens 
parviflora yKa3biBaiOT Ha 3HaHHTejibHoe ocjiaOjieHHe, ecjiH He nojiHyio yrpaTy b HeKTap- 

HHKBX OCHOBHOH (fjyHKUHH 3THX KJieTOK B JIHCTbBX - aKTHBHOrO TpaHCMeMGpaHHOTO 

TpaHCnopTa aCCHMHJlflTOB. KneTKH-enyTHHKH, CHMnJia3MaTHHeCKH CBB3aHHbie B TepMH¬ 
HajibHOH (J)J103Me HeKTapHHKOB C CHTOBH^HblMH TpyOKBMH, OCymeCTBJIHIOT naCCHBHblH 
nepeHOc H3 hhx b ceKpeTopHbie kjictkh KOMnoHeHTOB (|>ji03MHoro coxa. B 3 tom npouec- 
ce ynacTByiOT Taoce kjictkh (})jio3mhoh napeHXHMbi h a a>Ke ceKpeTopHbie kjictkh, no- 
CKOJibKy h ohh cBB3aHbi njia3MOAecMaMH c chtobhahmmh Tpy6xaMH. Kax y>Ke oTMena- 
JlOCb, H B TepMHHajibHOH (j)JI03Me «HaJlHBaK)mHXCa» CeMBH 6 o 60 BbIX KJieTKH-CnyTHHKH 
HMeiOT TaKOH 5Ke HeflOJIbHIOH pa3Mep, KaK H CHTOBHAHbie 3JieMeHTbI, H JIHlIieHbl npOTy- 
OepaHueB, xapaKTepHbix jxjisl cnyrHHKOB (})ji03Mbi JiHCTbeB (Offler, Patrick, 1984). B Apy- 
rnx 30nax pa3rpy3KH cnyTHHKH BOo6me He o6pa3yiOTCJi. H3 bcctho (Patrick, Offler, 
2001; Ritchie et al., 2003), hto b pa3rpy30HHOH TepMHHajibHOH (})jio3Me, KaK npasnjio, 
aKTHBHbm TpaHcnopT He npoHcxojiHT, a HaSjiKwaeTCH Jinuib naccHBHoe, cHMnjia3Mam- 
necKoe y,aajieHHe H3 chtobhahhx Tpy6oK nocTynaiomHX no hhm hcchmh jihtob . TaKHM 
o6pa30M, b pa3rpy30HHOH (J)ji03Me cnyTHHKH MoryT coxpaHHTbca, necMOTpa Ha yrpaTy 
HMH 4)yHKllHH aKTHBHOTO TpaHCMeM6paHHOrO TpaHCnopTa aCCHMHJUITOB, KOTOpyiO OHH 
HrpaiOT b 30He 3arpy3KH. Akthbhmh TpaHcnopT (norjiomeHHe accHMHjiBTOB) o6Hapy- 
)KeH TOJibKO b pacTyruHX ceMeHax h npHyponeH oh k Hapy>KHOH snnjtepMe ceMHAOJien, b 
KjieTKax KOTopoii h pa3BHBaiOTCH npoTyOepaHUbi (Thompson et al., 2001). B HeKTap- 
HHKax aKTHBHbiH TpaHcnopT (cexpeuna) ocymecTBjiaeTCH ceKpeTOpHbiMH KJieTKaMH 
(BacmibeB, 2003), ho, Kax noKa3biBaioT AaHHue HacTOnmen pa6oTbi, He KJieTKaMH 
nyHKa. 

KjieTKH-cnyTHHKH (j)ji03Mbi o6pa3yiOTCH b HeKTapHHKax Bcex HccjieaoBaHHbix pacTe- 
HHH. OAHaKO B HeKTapHHKOBOH TepMHHajibHOH (j)J103Me yjlbipaCTpyKTypHbie pa3J!HHHJI 
Me5KAy HHMH H KJieTKaMH (|>J103MHOH napeHXHMbi (eCJlH nOCJieAHJW BOo6me o6pa3yeTCH), 
xapaicrepHbie ajia jiHCTa, KaK npaBHJio, yrpaHHBaiOTCfl. Jlnuib y Impatiens parviflora h 
Convolvulus arvensis KjieTKH-cnyTHHKH MOiyr oTJiHHaTbCH ot ocTajibHbix KJieTOK Tep¬ 
MHHajibHOH (j)JI03MbI HeKTapHHKa no 6oJiee BblCOKOH 3JieKTpOHHOH nJIOTHOCTH UHT030- 
Jlfl-OAHOMy H3 CneUH(J)HHeCKHX npH3HaKOB enyTHHKOB MCJIKHX HCHJIOK JiHCTbeB. B Tep¬ 

MHHajibHOH (J)jio3Me HeKTapHHKOB o6a THna KJieTOK nyHKOBOH napeHXHMbi no o6hjihk) 
MHTOXOHAPHH H OoJIblHOH npOTJDKCHHOCTH KpHCT B HHX, AOBOJIbHO nJIOTHO pacnOJIO- 
5KeHHbIM CB060AHHM pH0OCOMaM, CJiaGoMy pa3BHTHK) 3HAOnJia3MaTHHeCKOTO peTHKy- 
JiyMa b rpaHyjiapHOH ero (J)opMe (HCKJnoneHHe Cirsium arvense ), MajioaKTHBHOMy anna- 
paTy rOJIbA^KH CXOAHbl KaK C KJieTKaMH-cnyTHHKaMH MeJIKHX 5KHAOK, TaK H C CeKpeTOp- 
HblMH KJieTKBMH He3aBHCHMO OT BHAa paCTCHHU. 3tH AaHHbie CBHAeTeJIbCTByiOT O TOM, 
HTO B TepMHHajibHOH <J)JI03Me HeKTapHHKOB KJICTKH <f)JI03MHOH napeHXHMbi (J)yHKU,HOHH- 
pyiOT aHaJIOTHHHO KJieTKBM CnyTHHKaM. 
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HapflAy c nepTaMH cxoACTBa hmciotcji h bhaobmc pa3JiHHHJi b yjibTpacTpyKType Tep- 
iiHHajibHOH (J)jio3Mbi HeKTapHHKOB. Tax, y SojibuiHHCTBa bhaob uHT030Jib riyHKOBOH na- 
peHXHMbi HMeeT Taxyio )Ke BbicoKyio 3JieKTpoHHyio njioTHocTb, xa k h b ceKpeiopHbix 
uieTKax 3 thx pacTeHHH, jiHiiib y Impatiens parviflora oh npo3paHHbiH (KaK h b cexpeTop- 
Hbix KJieTxax). JX o6ohx thiiob kjictok nyHKOBOH napeHXHMbi HeKTapHHKOB Cirsium 
arvense , xax h am ceKpeiopHbix KJieTOK, xapaKTepHo pa3BHTne Tpy6HaToro arpaHyjiap- 
Horo peTHKyjiyMa. Jlmiib b KJieTKax (f)jio3Mbi Impatiens parviflora h npe actbbHT e Jien 
ceM. Brassicaceae , xax h b ceicpeTopHbix KJieTKax, BCTpenaiOTca 3P-TeJibua, OTcyrcT- 
ByiomHe b KJieTKax JiHCTbeB 3 thx pacTeHHH. Bmccto xjioponjiacTOB, xapaKTepHbix am 
mcjikhx mchjiok Cirsium arvense h Convolvulus arvensis , 06a rana KJieTOK nynKOBOH na- 
peHXHMbl HeKTapHHKOB, KaK H KJieTKH CeKpeTOpHOH TKaHH, COAepHCaT JieHKOnjiaCTbl, 
OAHaKO no AeTanHM cTpyKTypbi JieHKonjiacTbi nyHKOBbix h ceKpeTopHbix KJieTOK pa3JiH- 
naioTCH. TaK, y Convolvulus arvensis b KJieTKax nyHKOBOH napeHXHMbi HeKTapHHKOB 
neHKonjiacTbi He HaKanjiHBaiOT KpaxMajia, oSnjibHoro b imacTHAax ceKpeTopHbix KJie- 
tok, y Cirsium arvense ohh He coAep^aT CHCTeMbi TpySoneK, xapaKTepHbix ajw ceKpe¬ 
TopHbix KJieTOK. Y C. arvense ot cexpeTopHOH TKaHH nyHKOBaa napeHXHMa OTJiHHaeTca, 
KpOMe hhoh cipyKTypbi JienKonjiacTOB, no 3aMeTHO MeHbiueMy pa3Mepy kjictok, 6ojib- 
uien BaKyojiH3aiiHH, JionacTHbiM HApaM. Y Impatiens parviflora b KJieTKax-cnyTHHKax h 
4>jio3mhoh napeHXHMbi nyHKOBbix TepMHHajien HeKTapHHKOB HaSjiioAaiOTCJi xjiopomiac- 
Tbi, 6ojiee MejiKHe h co cjia6ee pa3BHTOH THJiaxoHAHOH chctcmoh, neM b mcjikhx >KHJiKax 
JiHCTa — tbkoh ace CTpyKTypbi, KaK h b CeKpeTOpHOH tkbhh. y nccjieAOBaiiHbix npeACTa- 
BHTejien ceM. Brassicaceae yjibTpacTpyKTypa nuacTHA cnyTHHKOB BecbMa 6aH3Ka k Ta- 
koboh MejiKHX >khjiok jiHCTa h cexpeTopHon TKaHH HeKTapHHKOB (oAHaKo peTHKyjiapHbie 
(JiyTJHipbl y XjioponjiacTOB 5KHJIOK OTCyTCTBylOT). XjlOpOnjiaCTbl KJieTOK <})JI03MbI HeK¬ 
TapHHKOB, Kax h xjioponjiac™ ceKpeTopHbix kjictok (BacHJibeB, KoTeesa, 2004), MoryT 
ynacTBOBaTb b (j)OTocHHTe3e. 

/JjIJI KJieTOK nyHKOBOH napeHXHMbi HeKTapHHKOB, KaK H KJieTOK CeKpeTOpHOH TKaHH, 
xapaKTepHbi npocTbie (He BeTBHCTbie) njia3MOAecMbi. Ohh THnHHHbi h am Apyrnx 3 oh 
pa3rpy3KH, b nacraocTH am kjictok HajiHBaiomHxcfl ccmhh (Patrick, Offler, 2001). Ilo 
nacTOTe njia3MOAecM HeKTapHHKH nccjieAOBaHHbix pacTeHHH He npeBocxoMT JiHCTbeB 
3thx >xe bhaob. OAHaKo Majiaa nacTOTa njia3MOAecM He flBJiaeTca AOCTaTOHHbiM ocHOBa- 
HHeM AM TOTO, HToSbl aHaJIOTH3HpOBaTb MexaHH3M pa3rpy3KH (J)JI03MbI B HeKTapHHKaX c 
anonJia3MaTHnecKHM MexaHH3MOM ee 3arpy3KH b jihctbhx. flejio b tom, hto TpaHcnopT 
BemecTB nepe3 njia3MOAecMbi npeACTaBjmeT co6oii AH^4)y3HK) (Zhu et al., 1998; Bota, 
Cross, 2000; Ehlers, Kollmann, 2001, h Ap.)> CKopocTb KOTopoil np^Mo nponopunoHajib- 
Ha rpaAHeHTy hx KOHiieHTpaiiHH. B HeKTapHHKax 6naroAap5i ynacTHio Bcex cexpeTop- 
HbLX KJieTOK B aKTHBHOM TpaHCMCM6paHHOM TpaHCnOpTe KOMnOHeHTOB HeKTapa B ano- 
iuia3My (BacHJibeB, 2003) otot rpaAHeHT, h, cjieAOBaTejibHo, TeMn TpaHcnopTa nepe3 
KajKAyio njia3MOAecMy aojukhm 6biTb 3HaHHTejibHO 6ojiee bhcokhmh, hqm b jiHCTbax, 
TAe aKTHBHblH TpaHCnopT OCymeCTBJIHeTCH TOJIbKO KJieTKaMH-CnyTHHKaMH MejiKHX HCH- 
jiok. FIo3TOMy Aaace HeOojibuioe hhcjio njia3MOAecM Me^cAy KJieTKaMH HeKTapHHKa oxa- 
3bIBaeTCH AOCTaTOHHbiM, HTo6bl oOeCneHHTb naCCHBHblH CHMILfia3MaTHHeCKHH TpaHc¬ 
nopT BemecTB ko bccm cexpeTopHbiM KjieTKaM. 

M3BecTHO (Kempers et al., 1998), hto b TpaHcnoprapyiomeH <J)Ji03Me no cpaBHe- 
hhk) c TepMHHajibHOH pa3Mep KJieTOK-cnyTHHKOB yMeHbiuaeTCH. ripn 3tom xapaicrep- 
Hbie npH3HaKH yjibTpacTpyKTypbi cnyTHHKOB (b tom HHCJie npoTyOepaHUbi o6ojiohkh, 
ecjiH ohh 6buin b MenKHx MauiKax JiHCTbeB) coxpaHJnoTca. «Ba3ajibHaa» (j)ji03Ma HeKTap¬ 
HHKOB H3yneHHbix 6 bhaob pacTeHHH OTunnaeTca xaK ot TpaHcnopTHpyiomeH (jjjiooMW, 
TaK H OT TepMHHajibHOH (})J103MbI HeKTapHHKOB COOTBeTCTByiOUXHX BHAOB. OHa HMeeT 
npH3HaKH, oOmne AM TepMHHajibHOH <f)JI03MbI JiHCTbeB H HeKTapHHKOB, npH3HaKH, xa- 
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paKTepHbie TOJIbKO TUI TepMHHaJlbHOH (|)J103MbI JIHCTbeB HJIH TOJIbKO XtJIfl TepMHHaJlbHOH 
(})JI03MbI HeKTapHHKOB, IipH3HaKH npOMe>KyTOHHbie MOKJiy npH3HaKaMH <J)J103MbI JIHCTb¬ 
eB h HeKTapHHKOB, a TaK>Ke npH3HaKH, cneiwjmHHbie jyix ceKpeTopHbix kjictok. Tax, 
B OTJIHHHe OT TepMHHaJlbHOH «6a3aJlbHaK» (J)JI 03 Ma B HeKTapHHKaX H3yneHHbIX BHJJOB, 
3a HCKJHoneHHeM Convolvulus arvensis , bxoaht b cocTaB nojiHbix npoBOjwmHX nyHKOB. 
Y BbiOHKa nojieBoro jia^ce caMbie KpynHbie nyHKH, OTBeTBJHnoinnecfl ot nynKOB 3aB5i3H, 
KaK npaBHjio, KCHJieMbi He cojiep^caT. V Bcex HccjieflOBaHHbix bhjiob 6a3ajibHa^ (JuiooMa 
HenocpejicTBeHHo ko HTaKTHpy eT c cexpeTopHbiMH hjih peace c BbinoJiHHiomHMH mieTKa- 
mh HeKTapHHKa. ripn 3tom y Barbarea vulgaris , Alliaria petiolata h Rorippa sylvestris 
KJieTKH (j)JI03MH0H napeHXHMbl, OTCyTCTByiOmHe B TepMHHaJlbHOH (J)J103Me, B 6a3aJlbHOH 
(|)ji03Me nHcj^epeHunpyiOTCH. y 3 thx BHjjoB, a Taxace y Cirsium arvense h Impatiens 
parviflora 6a3ajibHaa (})Ji03Ma xapaKTepH3yeTCK npH6jiH3HTeJibH0 tcm ace caMbiM coot- 
HOHieHHeM HHCJia CHTOBHAHbIX 3J1CMCHTOB, KJieTOK-CnyTHHKOB H <J)JI03MH0H napeHXH¬ 
Mbl, hto h b jiHCTe. O^HaKO y Convolvulus arvensis b KpynHbix nynxax b no^aBjiHiomeM 
npeBocxo^CTBe Haxo^HTca (JuioaMHaa napeHXHMa. 

y Cirsium arvense h Impatiens parviflora KJieTKH-cnyTHHKH b 6a3anbH0H (|>jio3Me 
HeKTapHHKOB, KaK h b JiHCTe, KpynHee no jmaMeTpy, neM CHTOBH^Hbie TpyS™, ho y hc- 
cjieaoBaHHbix bhjiob Brassicaceae h Convolvulus arvensis ohh noHTH TaKHe ace Meji- 
KHe-THnHHHblH npH3HBK CnyTHHKOB TpaHCnopTHpyiOineH (})J103MbI. 

IIpoTy 6 epaHUbi o6ojiohkh, xapaKTepHbie jum kjictok mcjikhx acHJiOK JIHCTbeB Cirsi¬ 
um arvense h Impatiens parviflora , H3yneHHbix b HacToameH pa 6 oTe, b 6a3ajibHOH (J)jio 3 - 
Me HeKTapHHKOB B OTJIHHHe OT TepMHHaJlbHOH (|)J103MbI pa3BHBaiOTCJl, HO He TaK CHJTbHO, 
KaK b KJieTKax jiHCTa, h y (nepBoro BHjja) He y Bcex kjictok. KaK h b jihctc, KJieTKH-cnyr- 
HHKH HeTKO OTJIHHaiOTCH OT KJieTOK (J)JI03MH0H napeHXHMbl no BbICOKOH 3JieKTpOHHOH 
nJIOTHOCTH UHT030JIH H «3anOJIHeHHOCTH» eTO pn 60 C 0 MaMH (HCKJHOHeHHe Convolvulus 
arvensis ). y Bcex bhjjob mhtoxohjiphh cnyTHHKOB no bmcokoh nacTOTe hx BCTpenaeMo- 
CTH H 06 hJIH 10 KpHCT CXOAHbl KaK C TepMHHaJlbHOH <J)JI03M0H JIHCTa, TaK H C TepMHHaJlb¬ 
HOH cj)Ji03M0H HeKTapHHKa. y Cirsium arvense h Convolvulus arvensis 06 a rana kjictok 
napeHXHMbl 6a3ajibHbix nyHKOB oGjiajjaioT nepTaMH yjibTpacipyKTypbi, xapaKTepHbiMH 
flJIJI KJieTOK TepMHHaJlbHOH (J)JI03MbI H CeKpeTopHbix KJICTOK, HO He JXJ IH KJieTOK JIHCTbeB: 
y nepBoro BH^a oto TpyOnaran arpaHyjiapHbiH 3Hnonjia3MaTHHecKHH peTHKyjiyM h nac- 
to neHTpajibHaa BaKyoJib, y BToporo, HanpOTHB, oneHb cjia 6 aa BaKyojiH3auHa, y 060 - 
hx — JieHKomiacTbi. y bhjiob ceM. Brassicaceae h Convolvulus awensis no (J)opMe (rpa- 
HyjiapHOH) h CTeneHH pa3BHTHa (cjia 6 on) 3 Hnonjia 3 MaTHHecKHH peTHKyjiyM b KJieTKax 
6a3aJIbHOH <j)JI03MbI CXOJieH c TaKOBbIM B KJieTKax TepMHHaJlbHOH (j)J103Mbl JiHCTa, HeK¬ 
TapHHKa h ceKpeTopHbix KJieTOK. JX jih KJieTOK 6a3ajibHOH (J)Ji03Mbi Barbarea vulgaris, Al¬ 
liaria petiolata , Rorippa sylvestris h Impatiens parviflora xapaKTepHbi jieinconjiacTbi, 
npHHeM y nocjienHero Bwaa no CTpyKType ohh oTJiHHaiOTCJi ot xjioponjiacTOB mcjikhx 
XCHJIOK JIHCTbeB, HO CXOJlHbl C nJiaCTHflaMH TepMHHaJlbHOH (f)J103Mbl H CeKpeTOpHbIX KJie¬ 
TOK HeKTapHHKOB, y ocTajibHbix 3 bhjiob bo Bcex ynoMHHyTbix THnax kjictok h opraHOB 
OHH HAeHTHHHbl. 

Ha ocHOBaHHH naHHbix o cnenn^HKe cocTaBa h CTpyKTypbi 6a3ajibHOH <f)jio3Mbi HeK¬ 
TapHHKOB mo^cho npennoJioJKHTb, hto oHa noMHMO (J)yHKU,HH AaJibHero TpaHcnopTa ac- 
CHMHJIflTOB BbinOJIHHeT KaKHe-TO JipyTHe (JjyHKUHH. TaKOH (JjyHKUHeH MO^CeT 6bITb no- 
rjiomeHne H3 anonjia3Mbi, «B03BpaT» komhohchtob HeKTapa, pacTeKaiomerocn b niySb 
HeKTapHHKa BCJieACTBHe rnupocTaTHHecKoro aaBJieHHB, co3naBaeMoro 6jiarojiapji ax- 
thbhocth ceKpeTopHbix KJieTOK (BacHJibeB, 2003). Ha 3Ty (jiyHKnHK) yKa3biBaeT, b nacT- 
hocth, o6pa30BaHHe npoTySepaHueB o6ojiohkh b KJieTKax-cnyTHHKax 6a3ajibHOH 4>jio3- 
Mbi Cirsium arvense He Ha Bcex CTeHKax, a tojibko Ha CTeHKe, npoTHBonojiojKHon CTeHKe 
c chtobhotoh TpyOKOH. 
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SUMMARY 

A detailed comparative analysis of cell composition and ultrastructure of vascular system in both 
nectaries and minor leaf veins was made in six species with apoplasmic unloading of photosynthates. 
The endomembrane system in phloem parenchyma cells of veins is found to be more active than in 
companion cells. Chloroplasts with well-developed thylakoid system are formed in all species. Termi¬ 
nal vascular bundles in nectaries consist of phloem only. Bundle sheath parenchyma is not differentia¬ 
ted, and the phloem elements including sieve tubes are in direct contact with secretory cells. Wall in¬ 
growths, characteristic of companion cells and phloem parenchyma cells of Cirsium arvense and Impa- 
tiens parviflora minor veins, are found in reduced form only in the nectary basal phloem. Unlike leaf 
compation cells, those of nectary terminal phloem are of the same (small) diameter as the sieve tubes. 
The number of companion cells is smaller than that of sieve elements. The sieve tubes may be in direct 
contact with nectary secretory cells and the plasmodesmata are formed between them. In Barbarea vul¬ 
garis , AUiaria petiolata and Rorippa sylvestris phloem parenchyma is not differentiated in terminal 
phloem and the sieve tubes have very lengthy contacts with the secretory cells. In Cirsium arvense , Im- 
patiens parviflora and Convolvulus arvensis ultrastructural differences between companion cells and 
phloem parenchyma cells, characteristic of minor veins, are lost in nectary phloem. In the terminal 
phloem, both types of parenchyma cells have some ultrastructural features of secretory cells. The data 
obtained indicate that the companion cells in nectary terminal phloem are not involved in the secretion 
of nectar components into the apoplasm. The functions of vascular parenchyma are the symplasmic 
transport of photosynthates from the sieve tubes into secretory cells and the participation (together with 
the secretory cells) in the transformation of phloem sap in nectar. The cells of the basal phloem, in addi¬ 
tion to long distance transport of photosynthates, serve for the retrieval of nectar spreading in the apo¬ 
plasm. 
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B HacToamee BpeMS 4>Jiopa neneHOHHHKOB o-Ba EojibineBHK (apxnnejiar CeBeptm 3eMjm) jrBJuceTCH 
HaHbojiee H3yneHHoft cpe/m pernoHajibHbix (j)Jiop iKwiapHux nycrrbiHb b UHpKyMnojrapHOM MacuiTaSe h 
BKjuOHaeT 51 BH,a, oTHOcamHHCM k 22 ponaM h 13 ceMeftcTBaM no^KJiacca Jungermanniideae (50 bhaob 
H3 nop»AKa Jungermanniales h Aneura pingnis — H3 Metzgeriales). EojibiiiHHCTBO bhziob (31, hjih 60.8 %) 

OTHOCHTCH K apKTHHCCKOH (j)paKHHH, npenCTaBJieHHOft apKTHHeCKHM (9 BH£OB - 17.6 %) H apKTOMOHTaH- 

HbiM (22 BHZta — 43.1 %) 3JieMeHTaMH, ocTajibHbie 20 bhjiob (39.2 %) BKjnoHeHbi b nojiH30HajibHbift 3Jie- 
MeHT. IloaaBJi5nomee hhcjio bhaob (47, hjih 92.1 %) hmciot unpicyM apeajibi. Flo cpaBHeiiHio c TynapoBoft 
30 hoh n- 0 Ba TaiiMbip, HBJunomeroca reojiornHecKH e/iHHoft TeppHTopneft c o-bom EojibineBHK, 3aMeTHO 
o6e^HeHHe (jmopbi neneHOHHHKOB Ha Bcex ypoBHax TaKcoHOMHHecKoft nepapxHn: b Heft oTcyrcTByeT pan 
ceMeftcTB h poaoB, cHH>xaeTCJi hx BH;iOBaji HacbimeHHOCTb. BH^OBoe 6oraTCTBo neneHOHHHKOB ocTpoBa co- 
CTaBJUieT 41 % ot cjmopbi neneHOMHUKOB TyHapOBoft 30Hbi TaftMbipa h okojio 60 % — nozuoHbi apianne- 
ckhx TyH^p nojiyocTpoBa. BnnoBoe pa3Hoo6pa3He Been (j>Jiopbi ocTpoBa, BbWBJieHHoft b 7 nyHKTax, Toro >xe 
nopa^Ka hjih OeztHee KOHKpeTHbix 4>jiop TaftMbipa. Bo (jmope neneHOHHHKOB o-Ba EojibineBHK no cpaBHe- 
hhk> c 4>jiopoft TaftMbipa HaSjno/iaeTCJi cymecTBeHHoe H3MCHeHHe oGhjihji h BCTpenaeMocTH bhziob, npojiB- 
juHomeecji npe>Kae Bcero b 3HanHTejibHOM ycHJieHHH ueHOTHnecKoft pojin Gymnomitrion corallioides , Ce- 

phaloziella varians h Anthelia juratzkana w ocjiaSjieHHH. Ptilidium ciliare , Anastrophyllum minutum. 

j0[ji5i ncHCHOHHHKOB ocTpoBa, Kax h npyrnx paftoHOB noJiapHbTx nycTbiHb, xapaKTepHbi noaaBjieHHe nojioBO- 
ro npouecca h coxpaHeHne bo tjuiope Bee 6ojibmero HHCJia bhjiob, pa3MH05KaioinHxcJi BereiaTHBHo rryreM 
06pa30BaHH5I BblBO^KOBblX nOHCK. 

KjnoHeBbie cjioBa: neneHOHHHKH, (Jjjiopa, nojixpHbie nycTbiHH, ApKTHKa, o-b EojibineBHK, apxnne- 
jiar CeBepHaH 3cmjiji. 

J^aHHan paSoTa o6o6maeT pe3yjibTaTEi HCCjieaoBaHHH neneHOHHHKOB o-Ba Eojib- 
iiicbhk. riepBaa kojuickuha MOxoo6pa3HEix 6buia co6paHa H. H. Carpono boh b 1991 r. 
b ceBepHOH nacTH ocTpoBa. Pe3yjibTaTbi ee o6pa6oTKH A. IIoTeMKHHbiM (32 Bima h 
7 BHyTpHBH/JOBblX TaKCOHOB IieHeH04HHK0B) GblJIH OIiyGjIHKOBaHbl B pa6oTe, nOCBK- 
meHHoii cnopoBbiM pacTeHH^M apxnnejiara CeBepHaa 3eMJi5i (AHjjpeeB h ,ap., 1993). 
B 1997—1998 h 2000 rr. b HecKOJibKHX pafioHax Ha npHMopcKHx h BHyTpeHHHx Teppn- 
tophhx Ha lore ocTposa paSoTajiH reo6oTaHHKH H. B. MaTBeeBa h JI. JI. 3aHOxa, koto- 
pbie co6Hpajiw neneHOHHHKH He TOJibKO k reoSoTaHHHecKHM oriHcaHmiM, ho h npoBO&H- 
jih cneijHajibHbie (JjJiopHCTHHecKHe c6opbi Moxoo6pa3Hbix b cneqH^mecKHX mcctooSh- 
TaHHHx. no pe3yjibTaTaM o6pa6oTKH othx cSopoB o-Ba EojibineBHK 6biJio yKa3aHO 
48 bh^ob, b tom HHCJie 1 HOBbifi j\ji% HayKH (Scapania matveyevae ) h 16 ocTpoBa h 
B cero apxwnejiara CesepnaH 3eMJin (noTeMKHH, 1999; Potemkin, 2000). B HacToamen 
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ny6jiHKauHH npnBOAflTca eme 3 BHAa, BbiaBjienHbie na 3aKinoHHTejibHOH CTaAnn o6pa- 
6 otkh KonjieKUHH. TaKHM o6pa30M, b HacTcmnee BpGMA aaa o-Ba BojibineBHK M 3 BecTen 
51 bha neneHOHHbix mxob. 

B npe^bi^ymnx ny6jiHKaunax Shah npHBe^enbi aHHOTHpOBaHHbie cihickh nene- 
HOHHHKOB C yKa3aHHCM MeCT0n0J10>KeHMH nyHKTOB c6opos, BCTpeHaeMOCTH B o6pa3“ 
uax h penpoAyKTHBHoro coctoahha h BbinojiHeH mx KpaTKHH anajiH3. IJ[ejib HacToa- 
men pa6oTbi — anajiH3 (j)Jiopbi nenenoHUMKOB Bcero ocipoBa h pa3iibix ero panoHOB, 
ee cpaBHenne c <j)JiopaMH Apyrwx TeppHTopnn bbicokhx uinpor h cjxnopoH n-OBa Tan- 
Mbip, oueiiKa BCTpenaeMOCTH bhaob h hx ynacTna b cjiovKChhh pacTHTeJibiioro noKpo- 
Ba ocrpoBa. 

ApxHrienar CeBepHaa 3eMna h n-oB TaiiMbip TecHO cBa 3 aHbi b reoaornHecKOM 
OTHOIlieHHH, nOCKOJTbKy ABAaiOTCa 3BCHbAMH eAHHOH CKJia^HaTOH 06 jiaCTH H od'beRU- 
HaioTca b eAHHyio (J)H3HKO-reorpa(})MHecKyK) o6jiacTb (TanMbipo-CeBepo3eMeAbCKaa..., 
1970). Pacnojio^ceHHe o-Ba EoAbmeBHK b HenocpeACTBeHHon 6 ah30Cth ot n-OBa Tan- 
Mbip (niHpHiia npojiHBa Bhabkhukofo He npeBbiniaeT 70 km) npe^nojiaraeT npeeMCT- 
BeHHocTb (})jiopbi h CHHMaeT npo6jieMbi octpobhoh H30AHpoBaHHOcra npw oGbaciie- 
hhh aio6bix (J)JiopHCTHHecKHX pa3JiHHHH. B cbh3h c xthm npeACTaBAaeTca onpaBAaHHbiM 
pa3HonuaHOBoe conocTaBJieHHe <J)Jiopbi neHenomiMKOB o6onx perHOHOB KaK b uejiOM, 
TaK h no pa3JiHHHbiM BbmejiaM. C Apyron cTopoHbi, ywecTHO cpaBHenne cocTaBa ne- 
HeHOHHHKOB o-Ba BojibineBHK h Apyrnx pernoHOB BbicoKon ApKTMKn b npe;je;iax 30Hbi 
noAapHbix nycTbiHb. 


XapaKTepucTHKa npnpoAHbix ycaobiih ocTposa 1 

MecTonojiOKenHe. O-b BojibineBHK — BTopon no BeAHHHHe octpob apxnnejia- 
ra CeBepHaa 3eMAa (cm. pncyHOK). Ero nAOiuaAf> cocTaBAaeT 11312 km 2 . CaMaa lOKnaa 
TOHKa — 77°55' c. m. (mbic HeynoKoeBa), caMaa ceBepHaa — 79°25' c. in. (mbic necna- 

Hbin). 

TeoMopcjjojiorHji. Okojio 20 % nnomaAn ocTpoBa 3aHATO JieAHHKaMH. Ha cbo- 
Goahoh ot Jib^a TeppHTopHH Bbipa^ceHbi 2 AenyAauHOHHbie noBepxnocTn. rioBepxHOCTB 
HM^cHero AeHyAaunoHHoro ypoBHa 2 ao 120—140 m coBnaAaeT c pacnpocTpaHeHneM 
npn6pe>KHo-MopcKOH paBHHHbi, KOTopaa noAseprajiacb oopaOoTKe mopckhmh boabmh 
b no3AneHeTBepTHHHoe BpeMa. Hexoji pbixjibix mopckhx oTJio>KeHHH MajiOMomeH h npe- 
pbiBHCT. Ha BbicoTax Bbiuie 200 m npeACTaBJieHa noBepxHocTb BepxHero AenyAauHon- 
Horo ypoBHa, hjih npnjieAHHKOBoe nnaTo. 

Ha ocTpoBe xoporno Bbipaacena raAporpa(j)HHecKaa ceTb. ^oahhbi 6 oAbimiHCTBa 
pex, MMeiomHx cHe>KHO-jieAHHKOBoe nnTaHne, opneHTHpoBaHbi b MepnAnonajibHOM Ha- 
npaBJieHHH. B ochobhom pexn moaoabic, no3AHeHeTBepTH4Horo 3aji05KeHna, nx aoahhbi 
BbinoAHeHbi KpynHOoSAOMOHHbiM MaTepnajiOM. HecKOJibKO pex (b tom nncjie OryAeHaa 
m JlarepHaa) — 6ojiee ApeBHne, c xopouio BbipajKennbiMH othochtcabho iiihpokhmh 
(HHorAa ao 1 km) h bbicokhmh TeppacaMH, cAoaceHHbiMH MeAKOo6AOMOHHbiM MaTepna- 
aom c GojibiiiHM coAepacaHneM cyrjiHHKa. 

reoAorna. Ha ocTpoBe npeACTaBAeHbi necnaHHKH, ajieBpoAHTbi, rpaHOAnopHTbi, 
KpaHHe peAKH H3BeCTKOBHCTbie pa3HOBHAHOCTH nopOA, HTO OnpeAeAAeT CJia6oKHCJiyK) 
peaKUHK) rpyHTOB. 


1 HH(j)opMaunji 0 npnpoaHbix ycjioBHax B3Jna H3 MOHorpatj)mi A* K). EojibuiiiHHOBa h B. M. MaxccBa 
(1995). 

2 3aecb h iia.ace Bee BbicoTbi Ha^ yp. m. 
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1 — 6yxTa CojiHeHHaa, 2 — mbic BapaHOBa, 3 — HH)KHee TeneHHe p. Ba30B0H y 3ajiHBa AxMaxoBa, 4 — BepxoBta p. Ba30- 
boh, 5 — cpeflHee TeneHne p. ronbiuieBa, 6 — cpe^Hee Tenemie p. OryfleHOH, 7 — cpe/mee TeneHne p. JlarepHoii. 

OcTpoB pacnonoHceH b 30He pa3BHraa cnAoniHOH MHoroneTHeH Mep3AOTbi. rAy6n- 
Ha OTTaHBaHHii cyrjiHHHCTBix cy6cTpaTOB jxo 40—50 cm, necnaHbix h cynecnaHbix — 
AO 60—80 cm. 

KjiHMaT. Beet apxHnejiar h o-b EoAbineBHK HaxoAflTCA b 30He bahahha apKTH- 
HeCKOrO H CH6HpCKOrO aHTHIJHKAOHOB. YCTOHHHBblH CHOKHblH nOKpOB yCTaHaBJlHBa- 
eTCH b nepBOH noJiOBHHe ceHTaOpa, CHer cxoaht b KOHU,e hk)ha—H anajie hiojm. Ee3MO- 
po3HbiH nepnoA npoAOJDKaeTCH okojio 2 Mec. B toaobom ijmcjie TeMnepaTyp npeo6uaAa- 
k)t OTpHi^aTejibHbie. rio AaHHbiM noMpHOH MeTeocraHAHH CoAHenHaa, cpeAHeroAOBaa 
TeMnepaTypa B03Ayxa -14 °C, cpeAHeMecflHHbie nojioHCHTejibHbie TeMnepaTypbi HMe- 
iot TOJibKo Hiojib (2.2 °C) h aBrycT (1.0 °C). roAOBoe kojimhcctbo ocaAKOB 400 mm, 
3a TenAbiil nepHOA — 100—120 mm. TBepAbie ocaAKH cocTaBAAiOT 70 %. Hhcao ahch 
c TyMaHaMH — okoao 65 b roAy, nojiOBHHa H3 hhx npnxoAHTCA Ha AeTHee BpeMA. 
riacMypHbix ahch b roAy — okoao 180, b rnone—aBrycTe — no 20—25 b Mec. B ije- 
aom b nepnoA BereTan,HH npeo6AaAaeT xoAOAHaa nacMypHaa noroAa c nacTbiMH Ty¬ 
MaHaMH. 

3oHaAbHoe noAo^ceHHe h pacTHTeAbHOCTb. CorAacHO 30HaAbHOMy AeAe- 
hhk) ceBepHbix TeppHTopHH (KopoTKeBHH, 1958, 1972; AAexcaHApoBa, 1983) apxnne- 
Aar CeBepHaa 3 cmaa pacnoAO)KeH b 30He noAapHbix nycTbiHb, o-b BoAbmeBHK — Bee 
K»KHOH nOAOCe. 

Ochobhmmh xapaKTepHCTHKaMH pacraTeAbHoro noKpoBa 3 toh 30Hbi abjuhotca ero 
CHAbHaa pa3penceHHOCTb (roAbiii rpyHT 3aHHMaeT ot 70 ao 95 %), o6maa npH3eMHCTOCTb 
h noHTH oAHoapycHOCTb, AOMHHHpoBaHHe cnopoBbix, oco6eHHO mxob, npeo6AaAaHHe 
B COCTaBe COCyAHCTbIX paCTeHHH 3AaKOB H pa3HOTpaBbA H OTCyTCTBHe, OC06eHHO B 30- 
HaAbHbix coo6mecTBax, AepeBAHHCTbix pacTeHHH h ocokobbix. Bonee noApo6Haa xapax- 
TepHCTHKa pacTHTeAbHOcra npHBeAeHa b cTaTbe no AHCTOCTe6eAbHbiM mxbm octpob a 
(At])OHHHa, MaTBeeBa, 2003). Otmcthm ahhib HexoTopbie ee nepTbi, Ba)KHbie rjix oijeHKH 
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ynacT m b pacTHTejiBHOM noKpoBe neneHOHHHKOB, KOTopbie HMewr HanGojibinee bhao- 
Boe pa3Hoo6pa3He m oGhjihc b coo6mecTBax npHMopcKon paBHHHbi. 

Ha HH3KMX nojiorHx BOAopa3AeJibHbix yBajiax npn o6meM hh3kom (10 — 30 %) npoeic- 
thbhom noKpbiTMH AOMHHHpyioT mxh (. Aulacomnium turgidum , 3 Orthothecium chryseon , 
Racomitrium lanuginosum , Sanionia uncinata h ApO h 3JiaKH (Deschampsia borealis h 
Alopecurus alpinus). IleHeHOHHHKH 3Aecb npHcyrcTByiOT nocToaHiio (ao 10 bhaob b coo6- 
mecTBe), ho hmciot cpaBHHTejibHO HH3Koe oGhjihc, 3a HCKAK)4GHHeM Gymnomitrion coral- 
lioides. Ha cynecnaHbix ApeHHpoBaHHbix cyGcrpaTax c MaJiOMomHbiM chokhbim noKpo- 
bom Ha CKJioHax yBanoB pa3BHTbi CBoeo6pa3Hbie nojiHroHajibHbie cooGnjecTBa, r^e 3tot 
neneHOHHHK ciuiouib noKpbiBaeT njrma rpyirra, a TpemHHbi MeacAy nounroHaMH 3anoJine- 
Hbi mxom Racomitrium lanuginosum. Ha CKJioHax aojihh pynbeB noKpbiTHe G. corallioides 
aocTHraeT 95— 100 %. Ha noAropHbix cbipbix uuieHfjmx c nocroAHHbiM b TeneHHe Bcero 
nera hoatokom xojioahoh TaJion boabi pa3BHTbi cooGmecTBa c AOMHHHpOBaHHeM 3Jiaica 
Dupontia fisheri h neneHOHiiMKOB Marsupella arctica h Scapania crassiretis. 3Aecb >Ke 
HMeioTca ynacTKH, Ha KOTopbix iiohth hct uBeTKOBbix pacTeHHH, a npeoGnaAaiOT JiHinan- 
hhk Siphula ceratites h neneHOHHHK M. arctica. B KaMeHHbix pa3Banax rpaHOAwopHTOB h 
a-ieBpojiHTOB Ha MejiK03eMe cpeAH KpynHbix rAbi6 G. corallioides bxoaht b codaB HanGo- 
nee oGnjibHbix bhaob npH npeoGjiaAaHHH TaM jMiuaHHHKOB ( Flavocetraria cucullata , 
F. nivalis , Parmelia omphalodes , Sphaerophorus fragilis , S. globosus. 

Ha AeHyAauHOHHOH bmcokoh paBHHHC bo BHyxpenHHx nacTax ocrpoBa b cpeAHeM 
TeneHHH p. ToAbimeBa pa3noo6pa3He pacTHTejibHbix cooGmeci'B 3naHHTejibHO Mem>- 
uie, neM Ha npHMopcKon. OGeAHeH cocTaB cooGiucctb, ocoGchho uBeTKOBbix pacTeHHH 
h neneHOHHHKOB (Bcero 10 bhaob), ochobhoh komhohcht pacTHTejibHOCTH — jihcto- 
cre6ejibHbie mxh. Ha BbicoTe Gojiee 300 m He HaiiAeHO hh oAHoro neneHOHHHKa. Hohth 
HeT hx h b noAHroHajibHbix coo6mecTBax ApeBHHX peHHbix Teppac: b cpeAHeM TeneHHH 
p. CTyAena^i o6Hapy>KeHO 5 bhaob, Ha p. JlarepHaa — hh oAHoro, b to BpeMH KaK ocTajib- 
Hbie rpynnbi 3Aecb npeACTaBJieHbi Tax ace pa3noo6pa3HO, KaK h Ha npHMopcKon paBHH- 
He. noApoOHo pacnpeAeJieiiHe bhaob neneHOHHHKOB no TeppHTOpHH ocTpoBa h THnaM 
pacTHTeAbHbix coo6mecTB 6yAeT oxapaKTepH30BaHO b OTAejibHOH cTaTbe. 


MaTepnaji h MeTOAHKa 

C6opbi neneHOHHHKOB npoBOAHJiHCb b 1991, 1997—1998 h 2000 rr. b 7 nyHKTax, 
H3 KOTopbix 3 pacnonoacenbi Ha ceBepe h 4 — na lore ocTpoBa (TaGji. 1): Ha npnMop- 
ckoh paBHHHe na BbicoTax ao 100 m Ha tore (oKpecTHocra Gyxra CoAHenHaa) h Ha ceBe¬ 
pe ocTpoBa (mhc BapaHOBa, p. Ea30Bafl); Ha npnnoAHATOH AeHyAauHOHHOH paBHHHe 
Ha BbicoTax 170 h 300 m b cpeAHeM TeneHHH p. rojibimeBa, b 18 km BrAyGb ot npojin- 
na BHAbKHUKoro na ioro-BocTOKe; Ha apcbhhx pennbix Teppacax b cpeAHeM TenemiH 
peK CTyAeHaA h Jlarepnaa Ha BbicoTax 130 h 150 m Ha ioro-BocTOKe h ioro-3anaAe ocipo- 
Ba Ha paccTOHHHH 15 — 17 km ot 6epera Mop* (cm. pncyHOK). 

B ochobhom o6pa3Ubi 0T6npajiH k reoGoTaHmecKHM omicaHHAM, ho b kwkhoh nacm 
OCTpOBa KaK Ha npHMOpCKOH paBHHHe, TaK H BO BHyTpeHHHX HaCTJIX, npOBOAHAH cneuH- 
anbHbie (J)AopHCTH4ecKHe c6opbi, hto no3BOAHAO oueuHTb pacnpeAeAeHne neneHOHHH- 
kob no BceM THnaM MecTOoGHTanHH. Bcero Gbiao coGpaHO 6oAee 500 cGopHbix naKeTOB 
h BbinoAHeno Goaee 2 Tbic. onpeAeAeHHH. Koabckuha xpannTCH b GpnoAornnecKOM rep- 
oapHH EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa (C.-lleTep6ypr, LE). 


3 JIaTHHCKHe Ha3BaHHH ztaHbi no: cocyaHCTbie pacTeHHJi - N. Sekretareva (1999); mxh — O. Afonina, 
Czemyadjeva (1995); jiHUiaiimiKH — M. Andreev et al. (1996). 
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TABJIHUA 1 

riyHKTbl cdOpOB H KOJIJieKTOpfel M0X006pa3HbIX Ha O-Be BojIbllieBHK 


reorpatf)HMecKnfi nymar 

reoMop^onorHB 

KoopnHHaTbi 

Ton 

XonneKTOp 

C. 111. 

b. a. 

CeBepHbifl deper 






Mbic EapaHOBa (6eper nponn-! 

flpHMOpcKan 


102 c 00 / ^ 

1991 

M. H. CacJjpoHOBa 

Ba UIoKanbcxoro b 5—15 km 1 

paBHHHa 

79M5 / ^ 




k ioro-3anaay ot Mbica) 






HrDKHee revenue p. h&30BoPi i 

To x<e 

79°07 / 

10P40' 

1991 

To >xe 

(y 3anHBa AxMaTOBa) 






BepxoBbn p. Ba30BOH 

» » 

78°55' 

102°45' 

1991 

» » 

KDxcHbiii deper 






ByxTa ConHeHHan 

» » 

78°13' 

103°15 / 

1997 

H. B. MaTBeeBa 





1998 

Jl. Jl. 3anoxa 





; 2000 


CpeaHee TeneHHe p. CryneHan 

ApeBHflfl pen- 

78°37 r 

loros^ 

1998 

To xce 


nan Teppaca 





Cpeanee TeneHHe p. JIarepHan 

To xe 

78°22' 

, 103°3r 

2000 

H. B. MaTBeeBa 

CpenHee TeTeHwe p. Tonbi- 

; BepxHHH aeHy- 

78°26 / 

104°28 / 

I 2000 

i 

To xe 

uieBa 

iiauHOHHan 






paBHHHa 






Onpe^ejieHHe Benocb TpaAHUHOHHbiM cpaBHHTenbHO-Mop(|)OJiorMHecKHM mctoaom 
c Hcnojib30BaHHeM MHKpocKonoB MEC-10, BHOJTAM P-15 h MHKMEXl-2. MaTepnaji 
onpenenajica npeHMymecTBeHHo nepe3 Hecxonbxo MecnueB nocne c6opoB, hto bo mho- 
thx cjiynanx no3BOJUuio HayHHTb cTpoemie MacjiHHbix Ten, Baaciioe mn onpeneneHHH 

MHOTHX BliAOB. 

B cwcTeMaTHHecKOM cnncxe (Tabji. 2) ceMencTBa pacnojiararcnrca b nopn^Ke, npHHH- 
tom b cmicxe neneHOHHHXOB h aHTonepoTOBbix TeppHTOpHH 6biBiuero CCCP (Konstan¬ 
tinova et al., 1992). 06beM poAOB h ceMencTB, a Taxace Ha3BaHiiH TaxcoHOB npHBOAflT- 
cn cornacHO 6a3e naHHbix «KjiaccH(fmxaTop Moxoo6pa3Hbix», pacnojioaceHHon Ha caH- 
Te http://www.binran.spb.ru/biodiv. 

Obman BCTpenaeMOCTb bhaob bo (Jmope ocTpoBa oueneHa c yneTOM xa k pacnpo- 
CTpaHeHHH (f)H3H0H0MHHecxH y3HaBaeMbix bhaob b npHpone (Ha ocuoBe 250 reoboTa- 
HHHecxnx onHcaHHfi), Tax h HHCJia cobpaHHbix o6pa3UOB. Jinx 3toto Hcnojib30BaHa mxa- 
na, npeAno>xeHHan b cTaTbe no JincTocTebejibHbiM mxbm ocTpoBa (A^OHHHa, MaTBeeBa, 
2003): oneHb penico — 1—3 obpa3ua (b 1—2 nyHXTax cbopa); penxo — A —10 (b 1— 
3 nyHXTax); cnopaAnnecxH — 11—50 (bonee neM b 3 nyHXTax); nacTo — 51—100; 
oneHb nacTO — bonee 100 obpa3uoB. B npeAbiAymen paboTe no neneHOHHHxaM ocTpoBa 
(Potemkin, 2000), rne BCTpenaeMocTb oueHHBajiacb tojibxo no repbapHbiM obpa3uaM 
c yneTOM pacnpeaeneHnn bhaob no ranaM coobmecTB, a uixana HMena bonee mcjixhh 
inar, 4 oueHXH Hecxonbxo OTjiHnajiHCb ot npHBOAHMbix b Tabji. 2. Hcnojib30BaHne mxanbi 
c bonee mcjixhm inaroM He naeT bo3moxchocth conocTaBHTb naHHbie no BCTpeuaeMocra 
neHCHOHHHXOB H JIHCTOCTebeJIbHbIX MXOB. HMeHHO n03TOMy Hap^ny c baJUIbHOH oueH- 
xoh no inxajie Mbi npHBOAHM hhcjio HaxoAox bhaob h yxa3biBaeM cjiynaH, xorna bha 
npnypoHeH x OAHOMy hjih cxoahmm ranaM coobmecTB (Tabu. 2). 


4 Pe^Ko — rare (r) — 1—2 o6pa3ua; MecTaMH cnopaaimecKH — locally sporadic (Is) — 3—7 odpa3HOB 
H3 o^Horo hjih cxo^hbix coodmecTB; cnopaAiinecKH — sporadic (s) — 3—7 odpa3UOB H3 pa3Hbix cood- 
mecTB; mcctsmh odbineH — locally common (lc) — donee 7 odpa3HOB H3 ozmoro hjih cxoaHbix coodmecTB; 
odbineH — common (c) — donee 7 odpa3uoB H3 pa3Hbix coodmecTB. 
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Aneuraceae H. Klinggr. 














Aneura pinguis (L.) Dumort. 

+ 






9 

P 

2 


riK 

u 


Trichocoleaceae Nakai 














Blepharostoma trichophyllum (L.) Dumort. (incl. var. brevi- 

+ 

+ 

+ 




22 
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non 
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a6M 

rete (L.) Dumort.) 














Antheliaceae R. M. Schust. 














Anthelia juratzkana (Limpr.) Trev. f. juratzkana 

+ 


+ 


+ 


57 
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per 

AM 
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A. juratzkana f. elongata Jorg. 

+ 

+ 





7 

P 
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Lophozjaceae Cavers 














Anastrophyllum cavifolium (H. Buch et S. W. Amell) 

+ 






2 

OP 

1 


A 

u- 


Lammes 














A. minutum (Schreb.) R. M. Schust. (incl. var. grandis (Lindb.) 

+ 

+ 

4- 


+ 

+ 

40 
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per, m 

F16n 
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abM 

R. M. Schust.) 














Barbilophozia barbata (Schreb.) Loeske 

+ 






1 

OP 

1 


nr 

u 

abM 

B. binsteadii (Kaal.) Loeske 

+ 






1 

OP 

1 


AM 

u 


B . hyperborea (R, M. Schust.) Potemkin 

+ 

+ 




+ 

14 

c 

1 


A 

u- 


B. quadriloba (Lindb.) Loeske f. quadriloba 

+ 

+ 

+ 




18 
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abM 

B . quadriloba f. glareosa (Jorg.) Potemkin 

+ 
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Lophozia excisa (Dicks.) Dumort. var. excisa 

+ 

+ 



+ 


23 
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gem 

n6n 
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a6\t 

L. excisa var. succulenta R. M. Schust. et Damsh. 

+ 






1 

OP 

1 

gem 

A 





TAEJ1MLIA 2 ( npodojiotcenue ) 
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Lophozia jurensis Miill. Frib. 

+ 

+ 

+ 




9 

P 

1 

gem, m, f 

AM6n? 

u 


L longiflora (Nees) Schiffn. 

+ 






4 

P 

1 


nr 

u 

a6M 

Lophozia cf. pellucida R. M. Schust. var. minor 



+ 




1 

OP 

1 

juv. gem 

A 

u- 


R. M. Schust. 














L. polaris (R. M. Schust.) R. M. Schust. et Damsh. 

+ 

+ 





9 

p 

1 

gem 

A 

u- 


(-L. major (C. E. 0. Jensen) Schljakov) 














L. ventricosa var. confusa R. M. Schust. (=Lophozia cf. sa- 

+ 


+ 




9 

p 

1 

gem 

nr ; 

u 

a6M 

vicziae Schljak.) 














Lophozia cf. mnzelii (Nees) Steph. 

+ 

+ 





1 

OP 

1 


nr 

u 

a6M 

Tetralophozia setiformis (Ehrh.) Schljakov 

+ 

+ 
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c 

2 


AM 
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Tritomaria quinquedentata var. quinquedentatata (incl. f. graci¬ 

+ 

+ 

+ 


+ 

+ 

37 

c 

2 

per 

nr 

u 

abM 

lis R. M. Schust.) 














T. quinquedentata var. grandigemma Potemkin 

+ 






6 

p 

2 

gem 




Jungermanniaceae Rchb. 














Leiocolea heterocolpos (Hartm.) M. A. Howe var. heterocolpos 

+ 

+ 





4 

p 

1 


nr 

u 

a6M 

L. heterocolpos var. harpanthoides (Bryhn et Kaal.) 

+ 






2 

OP 

1 





R. M. Schust. ex S. W. Amell 














Jungermannia polaris Lindb. 

+ 

+ 





1 

OP 

1 


AM 

u 


Gymnomitriaceae H. KJinggr. 














Gymnomitrion apiculatum (Schiffn.) Mull. Frib. 

+ 






2 

OP 

1 


AM 

u 


G. concinnatum (Lightf.) Corda 

+ 


+ 




34 

c 

2 

fr 

AM6n 

u 


G. corallioides Nees 

+ 

+ 

+ 


+ 


121 

OH 

3 

fr 

AM 

u 



A larsupella arctica (Berggr.) Bryhn et Kaal. 

+ 






J124 

C 

3 


AM 

M. sprucei (Limpr.) Bemct 

+ 






1 

OP 

1 


AM 

Prasanthus suecicus (Gottsche) Lindb. 

+ 






4 

P 

1 

per 

AM 

Scapaniaceae Mig. 












Scapania brevicaulis Taylor ( =S . degenii SchifTn.) 

+ 

+ 





8 

P 

1 


AM 

S. curta (Mart.) Dumort. 


+ 





3 

OP 

1 

m 

nr 

S. gymnostomophila Kaal. (inch f. incurva (Bryhn) Schust.) 

+ 

+ 





9 

p 

1 

gem 

AM 

S. hyperborea Jorg. 

+ 






2 

OP 

1 


AM 

S. lingulata H. Buch 





+ 


3 

OP 

1 

gem 

fir 

S. matveyevat Potemkin 

+ 






2 

OP 

1 

gem, m 

A 

S. mucronata subsp. praetervisa (Meyl.) R. M. Schust. 

+ 

+ 





6 

p 

1 

gem 

nr 

(=S. praetervisa) 












S. crassiretis Bryhn (=5. nemorea subsp. crassiretis (Bryhn) 

+ 






J114 

c 

3 

gem 

AM 

Potemkin) 












S. obcordata (Berggr.) S. W. Amell 

+ 






11 

c 

1 

gem 

A6n 

S. paludicola Loeske et Mull. Frib. 

+ 






J13 

OP 

1 


nr 

S. scandica (Arnell et H. Buch) Macvicar 

: + 






8 

p 

1 


AM 

S. simmonsii Bryhn et Kaal. 

+ 


+ 




9 

p 

2 


AM 

S. undulata (L.) Dumort. 




+ 



2 

OP 

2 


no 

S. zemiiae S. W. Arnell 

+ 






j 4 

p 

1 

gem 

A 

Cephaloziaceae Mig. 












Cephaiozia bicuspidata (L.) Dumort. subsp. bicuspidata 

+ 


+ 




14 

c 

1 


nr 

C. bicuspidata subsp. ambigua (C. Massal.) R. M. Schust. 

+ 


+ 




2 

OP 

1 


AM 

Odontoschisma macounii (Austin) Underw. 



+ 




13 

c 

! 1 


AM 

Cephatoziellaceae Douin 












Cephalozielia arctogena (R. M. Schust.) Konstantinova 



+ 




1 

OP 

1 

per 

AM 

(~C. rubella subsp. arctogena (R. M. Schust.) R. M. Schust. 












et Damsholt) 












C. divaricata (Sm.) SchifTn. 
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1 

OP 

1 


n6n 

C. grimsulana (J. B. Jack ex Gotsche et Rabenh) Lacout. 

+ 

+ 
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gem ; 

AM 

C. uncinata R. M. Schust. 

+ 

+ 

+ 
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OP 

1 


A 

C. varians (Gottsche) Steph. (-C. arctica Bryhn et Douin) 

+ 

+ 



+ 

+ 

67 

M 

3 

gem, per 

AM6n 
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Arnellia fennica (Gottsche) Lindb. 
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Plagiochilaceae (Jorg.) Mull. Frib. 
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Ptilidiaceae H. Klinggr. 
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Radulaceae (Dumort.) Miill. Frib. 
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npMMenaHHe. Mhcjio HaxoflOK; JI — o6o3HaMCHHe orpaHH'icHHocTH MccTOHaxo>KAeHHM o^hhm hjim 6jih3Khmh THnaMn cooSmecTB. BcTpeMaeMocTb: 04 — owenb nacTO, M — Macro, 
C — cnopaaMMecKH, P — pejuco, OP — oneHb peiuco. 06nane: 1 — pacreT KaK npHMecb K^pyrwM BMiiaM; 2 — obpaayeT neGoJibiuHe HHCTbie ,/iepHOBHHKM, ho Gojihiiioro oShjihh b pacTHTeJib- 
hwx coo6utecTBax He hmcct; 3 — aoMHHHpyeT Bpa3Hbix hjih xoth 6bi ohhoh accouHaimn. PenpoayKTHBHbie o6pa30BaHHH: per — nepnaHTWH h apynie 3amHTHbie o6pa30Bamw paaBHBaiome- 
toch cnopotfjHTa; gem — BbiBOUKOBbie noHKw; juv. gem — Heaopa3BHTbie (EOBenmibHhie) BbiBozucoBbie iiomkh; m — My^cKMe pacreHHa; f— xcencKMe pacrcHHH (c h eoruio/ioTBope hhbim h ruHe- 
uejiMH h 6e3 3am,HTHbix cTpyicryp pa3BHBaiomerocq cnopotJjHTa); fr — cnopoHomeHne. XapaicrcpH cth kh pacnpocrpaHenwi. LUnpoTHbie: A — apKTHMecKoe, AM — apicro moHT a hh oe, ri6n — 
nanH30HanbHoe 6HnojrmpHoe, fir — nojivooHa^bHoe rojiapKTHHecKoe, I1 k — no;iH30HajibHoe KocMonojiMTHoe, Flo — nojiM3onajibHoe OMHMro/iapKTHMecKoe; /io;iroTHue: Aa-3aM — a 3 waT- 
cK0-3ana,aHoaMepMKaHCKoe, FpEA — rpeHJiaH^cKo-eBpa3MaTCKo-a3HaTCKoe, C — cwbupcKoe, U — nwpKyM apea^, U — noMTM unpxyM apeaji, ? — HCHCHoe jiojiroTHoe pacnpocrpaHeHHe. 
BapwaHT pacnpocTpaHeHHfl: a6M — apicroGopeajibHOMOHTaHHbiH. 



06Hjine BHtfa oueHeHo no 3-6ajuibHOH uiKajie: 1 — pacieT KaK npHMecb k ApyrHM 
BnaaM; 2 *— o6pa3yeT He6ojibLune nncTbie AepHHHKH, ho 6ojibiuoro o6haha b pacTH- 
xc-TbHbix coo6mecTBax He HMeeT; 3 — AOMHHHpyeT xota 6bi b oahoh accounaumi. 

C HaKonjieHHeM HHtjjopMauHH o pacnpocTpaHeHHM bhaob neneHOHHHKOB h moxoo6- 
pa3Hbix b uejioM Bonpocbi reorpa(j>H4ecKoro aHajiH3a SpnocjiAopbi bctbiot Bee 6onee 
ocrpo. Bbi^eJiHeMbie reorpacj)H4ecKHe aneMeHTbi b 6onbiiiHHCTBe cJiynaeB He cootbctct- 
5>tot peajibHOMy pacnpocTpaHeHHio bhaob h HepeAKo hbaaiotca «npHTAHyrbiMH» k to- 
mv hah HHOMy H3BecTHOMy Tnny pacnpocTpaHeHHM. rioAaBAAiomee SoAbuiHHCTBO OTe- 
TecTBeHHbix SpwojioroB ctoht Ha no 3 HUHAx pa3pa6oiaHHoro A. C. JIa 3 apeHK 0 (1956) 
nooxoAa k BbiHBJieHHJO xapaKTepa reorpa^o-reHeTHHecKoro pacnpejotejieHHH bhaob, 
OTO^CAecTBjmeMoro hm c noHATHeM apeana, 5 ho OTpa^aiomero no cyrii TeH^eHunn pac- 
npocTpaHeHHH bhaob, a He hx peanbHbie apeajibi. npeAAoaceHHbiH H. A. KoHCTaHTH- 
HOBOH (2000) apKTo6opeajlbHOMOHTaHHbIH 3JieMeHT, KaK H MOHTaHHblH, 0 Tpa>Kas B ue- 
jom xapaKTep pacnpocrpaHeHHA bhaob, He onpeAeAAeT ero b uinpoTHOM njiaHe, nocKOJib- 
ry bham 3Toro OAeMenra xapaKTepH3yiOTCA pa3JiH4Hon rjiySHHOH npoHHKHOBemifl 
aa ior, 3a npeaejibi TaeacHOH 30Hbi. B cba3h c othm b AaHHOH pa6oie ohh othocatca 
e nojiH30HanbHOMy aneMeHTy c HecKOJibKHMH BapnaHTaMH: ronapKTH4ecKHM 
ic apeajioM, orpaHH4eHHbiM T OAapKTHKon), OMHHrojiapKTH4ecKHM (c apeajioM b Toji- 
apKTHKe h 3a ee npeaenaMH bo BHeaHTapKTH4ecKHX panoHax io>KHoro noAymapHa) h 6h- 
no.’wpHbiM (c pacnpocTpaHeHneM noMHMO ceBepHoro nonymapHH b npnaHTapKTH- 
hcckhx paHOHax). Flpn TaKOM noAXOAe apKTo6opeajibHOMOHTaHHyio npnypo4eHHOCTb 
EiuoB cnenyeT paccMaTpHBaTb KaK AonoAHHTeAbHyio xapaKTepHCTHKy, OTpa^aiomyio 
pacnpocTpaHeHne bhaob b ropax k lory ot SopeajibHOH 30hw h, b cnynae GnnoAApHbix 
bhaob, — b AHTapKTHKe. B Ka4ecTBe BapnaHTa nojiH30HajibHoro pacnpocTpaHeHHA pac- 
oiaTpHBaiOTCH h KocMonojiHTHbie BHAbi, HMeiomHe 3Ha4HTejibH0 6ojiee uinpoKHe apea- 
.tm h 3KOJiorM4ecKyio aMnjiHTyAy, neM apKTo6opeajibHOMOHTaHHbie bhabi. 

B cnynae neneHOHHHKOB, ocTaiomHXCA HanGonee cjia6o (JmopHCTHnecKH Hccne- 
AOBaHHOH rpynnon Bbicuinx pacTeHHH Aaace no cpaBHeHHio c jiHCTOCTeOejibHbiMH Mxa- 
mh, y Hac HeT aoaachmx ocHOBaHHH jsjin BbiAeJieHHfl b KanecTBe oTAenbHbix 3JieMeHTOB 
rpynn ronapKTH4ecKHX, OMHHronapKTmecKHx, 6HnoAApHbix h KOCMonoAHTHbix nom- 
»HajibHbix bhaob, Tax KaK Taxoe BbiAeneHHe aoaacho npe>KAe Bcero 6a3HpoBaTbca Ha 
OeTaJlbHOM HCCAeAOBaHHH (J)AOpbI pa3AH4HbIX 30HaJIbHbIX BblAeAOB. CneAyeT nOAHepK- 
h\tb, 4to Onnoji^pHoe pacnpocTpaHeHne OTMeneHO He tojibko m * noAH30HaAbHbix, ho 
H AAA OTAenbHbix apKTHHeCKHX H apKTOMOHTaHHbIX BHAOB, OnpeAeJieHHO B03HHKIIIHX B 
ceBepHOM nojiymapHH h BnocneACTBHH npoHHKiuHx b loaoioe. EnnoAnpHOCTb b 3thx 
cnynaAx paccMaTpHBaeTcn KaK BapnaHT apKTHHecKoro h apKTOMOHTaHHoro, a He nonn- 
lOHajibHoro pacnpocTpaHeHHa, BcneACTBHe 30HajibH0H orpaHH4eHHocTH pacnpocTpaHe- 
HHA apKTHHeCKHX H apKTOMOHTaHHbIX BHAOB nOAApHblMH perHOHaMH. 

fljiH xapaKTepHCTHKH AOJiroraoro pacnpocTpaHeHHH b oTenecTBeHHOH OphoiJjao- 
pHCTHKe UIHpOKO HCnOAb3yeTCH TepMHH «UHpKyMnOAHpHbIH», o3Ha4aiomHH cnnoniHoe 
pacnpocTpaHeHne b npeAenax toh hah hhoh pacTHTenbHOH 30Hbi. IIpH 3tom aBTopbi, 
HCnOAb3yK>mHe 3T0T TepMHH B TaKOM nOHHMaHHH, CCbinaiOTCH o6bI4HO Ha CHCTeMy Jla- 
3apeHKO (1956), hto HeKoppeKTHo. B yKa3aHHOH pa6oTe JIa 3 apeHKO Hcnonb3yeT TepMHH 
*UHpKyMnOAHpHbIH» TOAbKO npHMCHHTeAbHO K XapaKTepHCTHKe AOArOTHOTO pacnpo- 
crpaHeHHA bhaob cy6apKTH4ecKoro 3AeMeHTa, BbiAeAHH «unpKyMnoAApHo cy6apKTH4e- 
ci3iH THn apeana». JJpsi onpeAeAeHHA «HHpKyMnoAApHbix» apeanoB ocTaAbHbix bhaob 


5 OTO^ecTBJieHHe xapaKTepa reorpa(J)o-reHeTHHecKoro pacnpeneneHHJi bhhob c hx apeaJiaMH (Aa3a- 
peHKo, 1956) npeacTaBjiaeTca HeKOppeKTHbiM, nocKOJibKy apeaji y Ka^caoro BH,ra oahh h oh nojiHOCTbio co- 
OTBCTCTByeT ero cyuxecTByiomeMy reoq?a(J)HHecKOMy pacnpocTpaHeHHio. 
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hm ynoTpe6jiaeTca npncTaBKa «naH-» c BbiAeneHHeM naHapKTHHecKoro, naH6opeajn.no- 
ro h naimeMopaJitHoro thiiob, hjih >Ke, b cjiynae npepbiBHCTOCTH «nHpKyMno;mpHoro» 
pacnpocTpaneHMJi, BbiAejnnoTCH ronapKTHHecKHe MOHTaHHbin n apHAHbin THnbi apeajia. 
TaKHM o6pa30M, K «HHpKyMnOJWpHbIM», B CJIOHCHBIlieMCfl IIOHHMaHHH, OTHOCHTCJI BH- 
Abi c unpKyMnojiapHbiM, naH- h rojiapKTnnecKHM TnnaMH apeajia. OTcyTCTBHe b pa6oTe 
o6'bQjxnuH}omQro hx TepMHHa, no-BHAHMOMy, h npHBeno k 3aKpenjieHHto (JjopMyjinpoB- 
KH «UHpKyMnOJI^pHbIH». B CBA3H C 3THM HeoGxOAHMO nO^HepKHyTb, HTO TepMHH «UHp- 
KyMnojiHpHbin» 03HanaeT «pacnpocTpaHeHHbin b npnnojiapHOH oGnacTH BOKpyr nojno- 
ca», hto He cooTBeTCTByeT ero noHHMauHio — uupKyMnojiapHbiMH oGmhho Ha3biBaioT 
BHjibi, pacnpocTpaHeiiHbie BOKpyr 3eMH0H och h coBceM He o6a3aTejibHO b npnnojnipHOH 
o6jiacTH. ^jih ejiHHOo6pa3Horo onpeAejieHHH pacnpocipaHeHHK bhaob, pacnpocTpaHeH- 
HblX BOKpyr 3eMH0H OCH KaK B BbICOKHX, TaK H B HH3KHX IHHpOTax, yMeCTIiee HCn0JIb30- 

BaTb npejvio^ceHHbin K. B. TopoAKOBbiM (1984) TepMHH «UHpKyM apean». 

Ha ocHOBaHHH BbiinecKa3aHHoro bo (J)jiope neneHOHHHKOB o-Ba BonbineBHK BbiACJie- 
Hbi cne,nyK)mHe uinpoTHbie rpynnbi: apKTHHecKaJi, apKTOMOHTaHHajr h nojiH3ouajibHafl, 

C 4 BapHaHTaMH - rOJiapKTHHeCKHM, OMHHTOJiapKTHHeCKHM, 6HnOJI5ipHbIM H KOCMO- 

nojiHTHbiM. Jinx xapaKTepncTHKH aojitothoto pacnpocTpaneHHH Hcnojib3yiOTCH Tpa- 
AHUHOHHbie ceKTopajibHbie AOJiroTHbie BbiAenbi (chGhpckhh, a3HaTCKo-3anaAHoaMe- 
pHKaHCKHH h rpeHjiaHACKo-eBpa3HaTCKHH), a aa* xapaKTepHCTHKH 6oJiee hjih MeHee 
cnjiouiHoro AOAroTHoro pacnpocTpaHeiiHfl — noimTne impKyM apeajia. 


Pe 3 yjn>TaTi>i h o 6 cy»cneHHe 

TaKcoHOMmecKuu u HOMewuiarnypiibiu KOMMenmapuu 

Bonpocbi noHHMaHHJi o6i>eMa h poACTBa TaKCOHOMHnecKHx eAHHHit h aHajiH3a (Jjjio- 
pbi, Ha nepBbiH B3rnAA, npeACTaBAAioTCfl npoTHBopenHBbiMH, 6 OAHaKO abaaiotca B3an- 
M0CBA3aHHbIMH, nOCKOJIbKy TOAbKO BCpHO BblAeJieHHbie TaKCOHOMHHeCKHe eAHHHUbl 
MoryT cjiy>KHTb ochoboh BbmBneHHfl nyren h 3aK0H0MepH0CTen (jjopMHpoBamifl 
<j)Aopbi. OnpeAejieHHe o6i.eMa h poACTBa TaKCOHOMHnecKHx rpynn 6a3HpyeTca Ha (Jjh- 
jioreHeTHnecKHx HccAeAOBaHHax, KOTopbie b p^Ae CAynaeB eme He npoBeAeHbi. /],o no- 
cneAHero BpeMeHH cpeAH renaTHKOJioroB HeT eAHHoro MHeHHfl no Bonpocy noHHMamw 
o6l>eMa BHAOB, pOAOB H HaApOAOBbIX TaKCOHOB neneHOHHHKOB, HTO JIBJlfleTCH npeilHTCT- 
bhcm ajih conocTaBjieHim pe3yjibTaTOB aHajiH3a, npoBeAeHHoro pa3HbiMH nccneAOBa- 
TejiaMH. BMecTe c TeM HOBbie CHCTeMaTHnecKHe H3biCKaHH* HeH36e>KHO BeAyr k ho- 
MeHKJiaTypHbiM nepeMeHaM, noAHHHeHHbiM npaBHJiaM KoAeKca 6oTaHHHecKon homchk- 
AaTypbi. 

BbimeyKa3aHHbie npHHHHbi oGycAOBHAH onpeAeneHHbie HecorjiacoBaHH^ Ha3BaiiHH 
bhaob h noHHMaHHH o6i>eMa bhaob, poaob h HaApoAOBbix TaKCOHOB b paGoTax no (J)J10pe 
neneHOHHbix mxob ocTpoBa (AHApeeB h AP-, 1993; lloTeMKHH, 1999; Potemkin, 2000). 
TaKCOHOMHHeCKHe npeo6pa30BaHH*, CBjnaHHbie c H3MeHeHHeM cTaTyca hah Ha3BaHHH 
Ha ypoBHe BHAa, oTMeneHbi b Ta6A. 2. Oco6o cneAyeT oroBopHTb H3MCHeHH5i, cBjrcaH- 
Hbie c TpaKTOBKOH ceMencTB Jungermanniaceae h Lophoziaceae. B nocAeAHHe toam 
ceM. Jungermanniaceae noHHManocb bcaca 3a R. M. Schuster (1979, 1984) b uihpokom 
CM bicne, c BKjnoneHHeM b Hero ceM. Lophoziaceae b panre noAceMencTBa (Potemkin, 


6 npOTHBOpeHHe 3aKJIKmaeTC5I B nOCTOflHHMX Heyao6cTBaX, B03HHKaK)IUHX B XOJie (J)JIOpHCTHHeCKO- 
ro aHajiH3a, BCJie^CTBHe hobmx CHCTCMaTHnecKHX H3bicKaHHH h BbBBaHHbix hmh TaKCOHOMHHCCKHx ncpTyp- 
6auHH. 


1564 



2000). Hccjie^OBaHHe 3 bojhouhh poaob, OTHOCHMbix k ceMeHCTBaM Jungermanniaceae 
h Lophoziaceae , CBHAeTeJibCTByeT o hcoOxoahmocth BbmeJieHHH po/ja Leiocolea (Mull. 
Frib.) H. Buch H3 Lophozia (Dumort.) Dumort. h o6oco6jieHHH ceM. Jungermanniaceae 
h Lophoziaceae c H3MeHeHneM hx o6i>eMa. K ceM. Jungermanniaceae aojdkhm 6biTb 
OTHecenbi poAbi Leiocolea , Gymnocolea (Dumort.) Dumort. h Mesoptychia (Lindb.) 
A. Evans, panee paccMaTpHBaBiiiHecH b cocTaBe ceM. Lophoziaceae (IloTeMKHH, 2003). 
06i>eM ceBepHbix poaob ceM. Lophoziaceae cneAyeT, no-BHAHMOMy, paccMaTpHBaTb b 
6ojiee y3KOM CMbicne, c BbiAejieHneM b xanecTBe OTAeubHoro poAa Schistochilopsis (Ki- 
tag.) Konstantinova (HepmiABeBa, IIotcmkhh, 2003; IloTeMKHH, 2004a), paHee paccMaT- 
pHBaBuierocB b KanecTBe noApoAa Lophozia. 


AHOJIU3 (pjiopbi 

TaKcoHOMHHecKHM codaB h CTpyKTypa (Jjjiopbi. B HacTonmeeBpeMH a™ 
o-Ba EonbuieBHK H3BecreH 51 bha, OTHOCJmiHHca k 22 poAaM h 13 ceMewcTBaM. Ce- 
phaloziella divaricata , Scapania hyperborea h S. lingulata yKa3biBaiOTCH rjik AaHHOM 
TeppHTOpHH BnepBbie. 

Bee BiiAbi othochtch k nopflAKy Jungermanniales H. Klinggr., 3a HcicniOHeHHeM Ane- 
urapinguis H3 ceM. Aneuraceae nopHAKa Metzgeriales Chalaud. MapmaHTHeBbie nene- 
hohhhkh H3 nopxRKdL Marchantiales Limpr. noAKJiacca Marchantiidae He HaHAOHbi, xoth 
HexoTopbie H3 hhx BCTpenajiHCb b ApyrHx BbicoKouiHpoTHbix panoHax ApKTHKH (Schus- 
ter et al., 1959; )KyKOBa, 1973; Konstantinova, Potemkin, 1996). 

Crieicrp BeAymnx ceMencTB (5 h 6ojiee bhaob) oueHb 6eAeH h BKjnoHaeT jihuib 4 ce- 
MencTBa: Lophoziaceae (15 bhaob), Scapaniaceae (14), Gymnomitriaceae (6) h Cepha- 
loziellaceae (5). J}pa, caMbix 6oraTbix ceMencTBa {Lophoziaceae h Scapaniaceae) coAep- 
>KaT 6ojiee nonoBHHbi (56.9 %) BHAOBoro cocTaBa neneHOHHHKOB ocTpoBa, hto xapaic- 
TepHo h ajih Apyrwx apKTHHecKHx (juiop. BMecTe c ceMewcTBaMH Gymnomitriaceae h 
Cephaloziellaceae ohh oGbcahhaiot non™ 80 % bhaob. K ceMeHCTBaM Cephaloziaceae 
h Jungermanniaceae othochtcb no 2 BHAa, k ocTajibHbiM — no OAHOMy. CaMbiH 6ora- 
TbiH poA neneHOHHHKOB bo (J)nope o-Ba EojibuieBHK — Scapania (14 bhaob). Oh BABoe 
6oraue poAa Lophozia (7 bhaob). BMecTe ohh oGbcahhjhot 41 % bhaob. OieAyiomHe 
3 poAa o6pa3yioT p ha c yMeHbuieHHeM Ha 1 bha: Cephaloziella (5), Barbilophozia (4), 
Gymnomitrion (3). B cyMMe 5 BeAymnx poaob c hhcjiom bhaob Bbirne cpeAHcro (2.3) 
ob'beAHHHiOT 65.4 % Been (Jjjiopbi. Flo 2 BHAa b poAax Anastrophyllum h Marsupella h 
no 1 b ocTajibHbix 14. 

Bo (J)jiope ocTpoBa BbWBJieHbi 6 bhaob h 1 pa3HOBHAHOCTb, OTcyrcTByiomHe b apKTH- 
necKHxTyHApax h nojiapHbix nycTbumx TaHMbipa (cm.: )KyicoBa, MaTBeeBa, 2000): Mar¬ 
supella arctica — MaccoBbiH Ha cbipbix noAropHbix hi jienijjax b OKpecTHOCTflx nojwipHOH 
CTaHUHH CojiHeMHan h Jienco AHarHOCTHpyeMbin bha, a Taioice AocTaroHHo peAKHe h 
TpyAHo onpeAenneMbie Anastrophyllum cavifolium , Gymnomitrion apiculatum , Lopho¬ 
zia excisa var. succulenta , Scapania lingulata , S. matveyevae h S. zemliae. B otjihhhc 
ot o-Ba EojibmeBHK, Ha Mbice Hcjhockhh n- 0 Ba TaiiMbip, Taioice pacnoJioaceHHoro b 30He 
noji^pHbix nycTbiHb, He BbiaBjneHo hh OAHoro cneuHfjmHHoro jxjw (jmopbi TaHMbipa BHAa 
(EjiaroAaTCKHx h Ap., 1979; >KyKOBa, MaTBeeBa, 2000). 

no cpaBHeHHio c n0A30H0H apKTHHecKHx TyHAp TaHMbipa (^CyxoBa, MaTBeeBa, 
2000) (})jiopa o-Ba EojibuieBHK 3HaHHTejibHO 6eAHee. B Hen OTcyTCTByioT npeACTaBHTejin 
noAKJiacca Marchantiidae (ceM. Marchantiaceae (Bisch.) Lindl.: Marchantia L. h Preis- 
sia Corda; Aytoniaceae Cavers: Asterella P. Beauv.; Cleveaceae Cavers: Athalamia Fal¬ 
coner, Peltolepis Lindb. h Sauteria Nees) h uejioro p*Aa poaob h ceMencTB noAKJiacca 
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Jungermanniidae (Frullaniaceae Lorch: Frullania Raddi; Lophoziaceae : Schistochilop- 
sis ; Myliaceae Schljakov: Mylia Gray; Pallaviciniaceae Mig.: Moerckia Gottsche; Ce- 
phaloziaceae : Pleurocladula Grolle; Geocalycaceae H. Klinggr.: Chiloscyphus Corda; 
Jungermanniaceae : Gymnocolea, Nardia Gray h Mesoptychia). KpoMe toto, pan bhhb- 
jieHHbix bo (j)jiope apKTHHecKHx Tyn^p TaHMbipa bhaob Anas trophy Hum, Cephalozia 
(Dumort.) Dumort., Jungermannia L., Leiocolea, Lophozia, Tritomaria Schiffn. ex 
hoeske tbiokc ne odHapy^cen na o-bc BojibuieBHK. 

OTCyTCTBHC BO (|)JI0pHCTH4eCK0M COHCKe OCTpOBa npeHMymeCTBeHHO KaJlbUe(J)HJlb- 
hhx bhaob MapuiaHTneBbix neneHOHHHKOB, a TaK>Ke poAOB Frullania , Leiocolea , Meso¬ 
ptychia, Moerckia h HexoTopbix Apyrnx CBH3aHo, cxopee Bcero, c oTcyTCTBueM Ha oct- 
poBe Bbixo^OB H3BecTHSKOB. B TaKOH 3Aa(])HHecKOH CHTyauHH Kajibue(])HjibHbie neue- 
hohhhkh ecjiH h BCTpenaiOTCfl, to oncHb peAKO, Kax 3to 6buio OTMeneHO na n-OBe #Man 
(Potemkin, 1993). 

npHMenaTejibHO, hto Ha o-Be BojibuieBHK He BbisBJieHO 30 H3BecTHbix c ceBepa Tan- 
Mbipa bhaob, He CBH3aHHbix c H3BecTbco,aep>KamHMH cy6cTpaTaMH: Anastrophyllum 
sphenoloboides R. M. Schust., Barbilophozia floerkei (F. Weber et D. Mohr) Loeske, 
B . hatched (A. Evans) Loeske, B. kunzeana (Huebener) Mull. Frib., B. lycopodioides 
(Wallr.) Loeske, Cephaloziapleniceps (Austin) Lindb., Cephaloziella spinigera (Lindb.) 
Wamst. (=C. subdentata Wamst.), Chiloscyphus fragilis (A. Roth) Schiffn., Diplophyl- 
lum taxifolium (Wahlenb.) Dumort., Gymnocolea inflata (Huds.) Dumort., Jungermannia 
hyalina Lyell, J. jenseniana Grolle, J '. obovata Nees, /. pumila With., Lophozia hetero- 
morpha R. M. Schust. et Damsh., L . sudetica (Nees ex Huebener) Grolle, Nardia geo- 
scyphus (De Not.) Lindb., Marchantiapolymorpha L. subsp. ruderalis Bischl. et Boisse- 
lier (=approx. M. polymorpha auct.), Marsupella emarginata (Ehrh.) Dumort., Mylia 
anomala (Hook.) Gray, Odontoschisma elongatum (Lindb.) A. Evans, Pleurocladula al¬ 
bescens (Hook.) Grolle, Scapania kaurinii Ryan, S. ligulifolia R. M. Schust., S. spitsber- 
gensis (Lindb.) Mull. Frib., S. subalpina (Nees ex Lindenb.) Dumort., S . uliginosa (Sw. ex 
Lidenb.) Dumort., Schistochilopsis incisa (Schrad.) Konstantinova, S. opacifolia (Culm, 
ex Meyl.) Konstantinova, Tritomaria exsectiformis (Breidl.) Loeske. OrcyTCTBHe othx 
bhaob bo 4>jiope o-Ba BojibuieBHK Mbi He MO)KeM o6i>HCHHTb HHane, neM CypOBbIMH KJIH- 
MaTHHeCKHMH yCJIOBHHMH H peAKOH BCTpeHaeMOCTbK) 60 JlbIUHHCTBa H3 HHX B ApKTHKe. 

no cpaBHeHHio c (J)JiopoH TaHMbipa b n^Tepxy BeAymnx no HHCJiy bhaob ceMencTB 
o-Ba EojibiueBHK He bxoaht ceM. Cephaloziaceae. Pe3Koe CHH^ceHHe yuacTHJi bo (})jiope 
ocTposa ceM. Cephaloziaceae odycnoBJieHO o6e^HeHHeM bhaoboto cocTaBa poAa Ce¬ 
phalozia. nono6Hafl 3aKOHOMepHOCTb npocne>KHBaeTCH h b Apyrnx BbicoKoapKTHHecKHx 
(Jwiopax: 3eMJiH OpaHua-Hocncjia QKyKOBa, 1973; Konstantinova, Potemkin, 1996), ce- 
BepHoii nacTH o-Ba Djicmhp (Schuster et al., 1959), o-Ba OKTfl6pbCKOH PeBOJiiouHH (no- 
TeMKHH, 20046). KpoMe toto, b nccnenoBaHHOH <|)jiope OTcyTCTByiOT 10 ceMencTB, 5 H3 
KOTopbix — Pelliaceae H. Klinggr., Blasiaceae H. Klinggr., Herbertaceae Mull. Frib. ex 
Fulford et Hatcher, Calypogeiaceae (Mull. Frib.) Amell, Ricciaceae Rchb. — npe^cTaB- 
jieHbi Ha nonyocTpoBe pe,ztKHMH neueHOHHHKaMH, BCTpenaiomHMHCH TOJibKO b io)khoh 
nacTH TyH^poBOH 30Hbi. BHAbi ocTaJibHbix 5 ceMencTB (Aytoniaceae, Cleveaceae, Geo¬ 
calycaceae , Marchantiaceae, Pallaviciniaceae) HaH^CHbi Ha TaiiMbipe Aa>Ke b noA30He 
apKTHHeCKHX TyHAp. 

ConocTaBJieHne cneKTpoB BeAymnx ceMeiicTB o-Ba BojibuieBHK h n-OBa TaiiMbip no- 
Ka3biBaeT, hto hx bhaoboc 6oraTCTBO b bmcokoh ApKTHKe (o-b BojibuieBHK) H3MeHHeTca 
HepaBHOMepHo: Han6ojiee 3HaHHTejibHO oho yMeHbiuaeTCH b Cephaloziaceae (b 5 pa3) 
h Lophoziaceae s. str. (b 2.2), cjia6ee — b Cephaloziellaceae (b 1.8) h Scapaniaceae 
(b 1.4 pa3a), a b Gymnomitriaceae Aaxce yBeJiHHHBaeTCs Ha 1 bha ( Gymnomitrion api- 
culatum). KpoMe toto, ycTaHOBJieHbi cjieAyiomHe cymecTBeHHbie otjihhhh poAOBoro 
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cneKTpa o-Ba EonbineBHK: OTcyTCTBHe poAa Schistochilopsis , npeACTaBJieHHoro bo cJjjio- 
pe TaiiMbipa 4 BHAaMn; coKpamenne HHCJia bhaob Cephalozia h Jungermannia — b 6, 
a Leiocolea — b 5 pa3 (b hhx ocraeTca no 1 BHAy), 6onee neM b 2 pa3a — b Barbilopho- 
zia (b 2.25), Menee neM b 2 — b Cephaloziella (b 1.8), Lophozia (b 1.6) h Scapania (b 1.3). 
TonbKo b po#e Gymnomitrion BbiHBJieHo Ha 1 bha Gonbine. HenponopuHOHajibHoe H3- 
MeHeHne 6oraTCTBa pa3AHHHbix poaob h ceMencTB MO>KeT 6biTb o6i>HCHeHO, c oahoh 
CTO pOHbl, pa3JlHHHOH CTeneHbK) (J)H3H0JI0rHHeCK0H a^anTHpOBaHHOCTH BHAOB K ne- 
pe>KHBaHHK) OKCTpeMaJlbHblX yCJIOBHH CymeCTBOBaHHH B BbICOKOH ApKTHKe, a c Apy- 
row — hx pa3Hon cnoco6HOCTbK> k ocbochhio MHKpoHHin, onpeAeJiHiomeH bo3Mohc- 
HOCTb «yKpbIBaTbCH» OT 3THX CypOBbIX yCAOBHH. 

BoraTCTBO. Bhaoboc 6oraTCTBO neneHOHHHKOB ocTpoBa (51 bha) cocTaBnaeT 
41 % ot d)jiopbi neneHOHHHKOB TyHApoBOH 30Hbi TaHMbipa, rAe BbniBJieHO 127 bhaob, 
h okojio 60 % — noA30Hbi apKTHHecKHx Tyiiap nonyocTpoBa. BnAOBoe pa3HOo6pa3He 
Been (J)jiopbr ocTpoBa, BbniBJieHHOH b 7 nymcrax, Toro tkq nopazjKa hjih GeAHee koh- 
KpeTHbix <f)jiop TaiiMbipa, b KOTopbix OTMeHajrocb ot 48 ao 71 BHAa QKyxoBa, MaTBee- 
Ba, 2000). 

CaMaa GoraTaa KOHKpeTHaA (jwiopa o-Ba BojibineBHK (43 BH/ia) — b 6yxTe Cojihch- 
Haa. 3Aecb BCTpeneHo 16 bhaob, KOTopbie 6ojiee Ha ocipoBe hhtac He HaHAeHbi, h OTcyr- 
CTByiOT 9 neneHOHHHKOB, H3BecTHbix H3 cesepHbix panoHOB ocTpoBa (Arnellia fennica , 
Cephaloziella arctogena , Lophozia cf. pellucida, Plagiochila asplenioides subsp. porel- 
loides , Scapania curta , S. lingulata , S. undulata) h p. TojibimeBa ( S . lingulata h C. divari- 
cata). BoraTCTBO ocTajibHbix 6 KOHKpeTHbix (J)nop 3aMeTH0 HH>Ke (Ta6ji. 2). 

Onopa neneHOHHHKOB o-Ba BojibineBHK, no-BHAHMOMy, ABnaeTCH caMOH 6oraTon 
cpe^H pernoHajibHbix (})nop nonApHbix nycraub b uHpKyMnojmpHOM MacniTa6e. flaH- 
Hbix no (jxnope neneHOHHHKOB 3 toh 30Hbi oneHb Mano h 6ojibiiiHHCTBo H3 hhx othochtca 
k Pocchhckoh ApKTHKe. Ha ocTpoBax KaHaACKoro apKTHnecKoro apxnnenara hjih hx 
ynacTKax, othocaiahxca k nonapHbiM nycTbiHAM, neneHOHHHKH OTcyTCTByioT hah npe3- 
BbinaHHo peAKH bcjicrctbuq bmcokoh KapGoHaTHOcra, o6ycnoBneHHOH umpoKHM pac- 
npocTpaHeHHeM aoaomhtob (MaTBeeBa, HeonyGnHKOBaHHbie AaHHbie). J \aa 3eMAH 
OpaHija-HocHtfm h3bcctho 36 bhaob ()KyKOBa, 1973; Konstantinova, Potemkin, 1996), 
b tom HHCJie 14 bhaob h 1 noABHA, He HaHACHHbie na o-Be EonbineBHK (Barbilophozia 
rubescens (R. M. Schust. et Damsh.) Kartt. et Soderst., Cephaloziapleniceps, Cephalozi¬ 
ella polystratosa (R. M. Schust. et Damsh.) Konstantinova, Jungermanniapumila , Leio¬ 
colea collaris (Nees) Schljakov, L . gillmanii (Austin) A. Evans, Lophozia rubrigemma 
R. M. Schust., L . sudetica , Marchantia polymorpha subsp. montivagans Bischl. et Bois- 
selier (= approx. M. alpestris (Nees) Burgeff), Barbilophozia floerkei , Plagiochila asple¬ 
nioides subsp. arctica (Bryhn et Kaal.) R. M. Schust., Scapania ligulifolia , S. Spitsbergen- 
sis (Lindb.) Mull. Frib., Schistochilopsis grandiretis (Lindb. ex Kaal.) Konstantinova, 
Tritomaria heterophylla R. M. Schust.). J \jia o-Ba OKTAGpbCKOH PeBomoijHH, 6ojiee ce- 
BepHoro KpynHoro ocipoBa apxnnenara CeBepHaA 3eMAA, BbiABneHO TonbKO 15 bhaob, b 
tom HHCJie H3BecTHbiH ajia apxnnenara TonbKO c 3Toro ocrpoBa Scapania ligulifolia (IIo- 
TeMKHH, 20046). H 3 33 bhaob Mbica HemocKHH Ha CeBepHOH 3eMne He HanACHO 8 KaK 
oGbiHHbix Ha TaHMbipe Barbilophozia kunzeana , Frullania nisquallensis Sulk, Lophozia 
sudetica , Mesoptychia sahlbergii , Tax h OTHOCHTejibHO peAKHx — Leiocolea badensis 
(Gottsche) Jorg., Odontoschisma elongatum , Tritomaria exsetiformis , T. scitula (Taylor) 
Jorg. 

TaKHM o6pa30M, Bcero b nonApHbix nycTbiHAx ceBepo3eMenbCKoro ceKTopa bmab- 
neHo 60 bhaob neneHOHHHKOB. IloAaBJunomee 6oAbuiHHCTBO bhaob CeBepHOH 3eMAH 
o6Hapy>KeHO Ha o-Be BonbinesHK, ({)Aopa KOToporo cocTaBA^eT okoao 2/3 BbiABAeHHoro 
bhaoboto cocTaBa (J)Aopbi noAApHbix nycTbiHb. 
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reoepcKptwecKuu anajiu3 


neneHOHHHKH o-Ba EoAbineBHK othocatch k 3 reorpa<f)HHecKHM 3JieMeHTaM — apic- 
THMecKOMy (9 bhaob), apKTOMOHTaHHOMy (22) m noJiH30HajibHOMy (20), KOToptie no- 
Apa3AeJIHK)TCH Ha CoScTBeHHO apKTHHeCKHH (8 BHAOB) H apKTHHeCKHH 6HnOJI^pHbIH 
(Scapania obcordata)\ apKTOMOHTaHHbiw rojiapKTHnecKHH (19 bhaob) h 6HnoAapHbiH 
(Cephaloziella varians , Gymnomitrion concinnatum h, bo3mo>kho, Lophozia jurensis 7 ); 
nojiH30HaJibHbiH rojiapKTHnecKHH (13 bhaob), OMHHrojiapKTHHecKHH (S. undulata ), 6h- 
noJDipHbiH (Anastrophyllum minutum , Blepharostoma trichophyllum , L. excisa , Ptilidium 
ciliare) h KOCMonojiHTHbiH (Aneura pinguis h C. divaricata). 

IIoKa3aTeJibHO, hto Bee apKTHHecKHe neneHOHHHKH o-Ba EoAbineBHK (Anastrophyllum 
cavifolium , Barbilophozia hyperborea , Cephaloziella uncinata, Lophozia excisa var. suc- 
culenta , Lophozia cf. pellucida , L. polaris , Radula prolifer a , Scapania matveyevae , 5. 
cordata, S. zemliae ) HH3KoaKTHBHbi, BCTpenaiOTCA cnopaAHnecKH hah peAKO h He npn- 
HHMaioT cymecTBeHHoro ynacTHa b (JjopMHpOBaHHH pacraTejibHoro noKpoBa. 3 to Mo^ceT 
6bITb oGbACHeHO CpaBHHTeJIbHO He^aBHHM, C 3BOJHOU.HOHHOH TOHKH 3peHHH, B03HHK- 
HOBeHHeM apKTHHeCKHX BHAOB H 3aHATOCTbK) 60 JIblHHHCTBa HX HHUI 6oJiee ApeBHHMH 
neneHOHHHKaMH, othocaiuhmhca k apKTOMOHTaHHOMy h nojiH30HajibHOMy 3JieMeHTaM. 

BojibiiiHHCTBO bhaob (47 hjih 92 %) HMeioT 6oJiee hjih MeHee OTneTJiHBbie impKyM 
apeajibi. H 3 nexbipex ocTajibHbix bhaob Scapania matveyevae H3BecTeH tojibko c 
o-Ba EojibiueBHK h ero apeaji paccMaTpHBaeTca KaK ch6hpckhh (Potemkin, 2000), Radu¬ 
la prolifera xapaKTepii3yeTCA a3HaTCKO-3anaAHoaMepHKancKHM, Prasanthus suecicus — 
rpeHJiaH^CKO-eBpa3HaTCKHM, a S. zemliae — HeacHbiM AOJiroTHbiM pacnpocTpaHeHHeM 
(KOHCTaHTHHOBa, 2000). 


BcmpenaeMocmb u o6wiue 

H 3 51 BHjja neneHOHHHKOB o-Ba EoAbineBHK 34 (66 %) othocatca k KaTeropHH onem> 
peAKHx (18) h peAKHx (16). 8 CnopajjHHecKH BCTpen biotc a 14 bhaob. HeKOTopue H 3 hhx 
pacnpeAejieHbi b naHAinacjyre aoctbtohho paBHOMepno (HanpHMep, Tritomaria quinque- 
dentata h Blepharostoma trichophyllum ), jipyrne npnypoHeHbi k OAHOMy hjih 6ah3Khm 
no 3KOJiorHH THnaM coo6mecTB, KaK HanpHMep, Scapania crassiretis , S. simmonsii , Mar- 
supella arctica y KOTopbie HaHAeHbi tojibko b coo6mecTBax cbipbix noAropHbix lnneHt^OB. 
Bhaob c bmcokoh BCTpenaeMOCTbio Bcero 3: Anthelia juratzkana , Cephaloziella varians 
h Gymnomitrion corallioides , H3 KOTopbix nocjieAHHH OTHeceH k KaTeropHH oneHb nac- 
Tbix. Ha npHMOpcKOH paBHHHe b kmkhoh nacTH ocTpoBa 3 tot bha pacTeT bo BceM Anana- 
30He 3KOAoraHecKHx ycAOBHii: ot oraocHTejibHo cyxHX MajiocHe^CHbix h BbicTynaioiiuix 
3ACMeHTOB AaHAiHa<f)Ta ao cbipbix h xoAOAHbix MecT c AOJirHM Ae^caHneM cHera, HepeA- 
KO nOKpbIBafl COTHH KBaApaTHbIX MeTpOB. 

BbicoKoe o 6 wJiHe ( 6 ajin 3 b Ta 6 n. 2) b pa 3 Hbix coo 6 mecTBax, KpOMe G. corallioides , 
HMeeT Cephaloziella varians , b 2 6jih3khx no cocTaBy accounannax Ha Cbipbix noArop- 
Hbix inAeii(J)ax — Marsupella arctica h Scapania crassiretis. Ba nocjieAHHX BHAa, KaK h 
G. corallioides , o 6 pa 3 yioT cmioiiiHbie KOBpbi h BnoJiHe cooTBeTCTByiOT onpeAeneHHio ao- 
MHHaHTOB pacTHTeAbHoro noKpoBa. 06 hahc h BcipenaeMocTb C. varians , kotopmh b pa- 
Ae coo 6 mecTB SyKBaAbHO npoHH3biaaeT bcio MOxoByio AepHHHy, cxopee scero, 3aHH>Ke- 

7 no AaHHbiM V. A, Bakalin (2003), Lophozia jurensis He OTJiHHaeTCJi ot paHee onncaHHOH c o-Ba IOjk- 
Has reopnw, AHTapKTHKa, L. propagulifera (Gottsche) Steph. h JiBJweTCs np0BH30pHbiM chhohhmom 3 Toro 
BHAa. Thjioboh MaTepnaji HaMH H3yneH He 6bui. 

8 Bee pacneTbi no Ta6n. 2 BbinojiHeHbi Ha ypoBHe BHAa. 


1568 



hm, nocKOJibicy 3tot bha He TaK 6pocaercH b nia3a, KaK M. arctica h S. crassiretis. Eme 
12 bhaob o6pa3yK)T HeSojiBuiwe HHCTbie aophhhkh, ho 6oJibiuoro o6hjihji b pacraTeiib- 
hmx coo6mecTBax He hmciot (6ajui 2). K hhm othocatca KaK nacTbie (Anthelia juratzka- 
na) h cnopaAHHecKH BCTpenaiomHeca {Anastrophyllum minutum, Barbilophozia quadri- 
loba , Blepharostoma trichophyllum , Ptilidium ciliare , Tetralophozia setiformis, Tritoma- 
ria quinquedentata ), TaK h peAKHe (Aneura pinguis, S. simmonsii) BHAbi. B 3Ty rpynny 
BKJiiOHeH h Gymnomitrion concinnatum , TpyAHO HAeHTHtjmijHpyeMbiH b nojie npw npo- 
H3pacTaHHH BMecTe c G. corallioides h onpeAeneHHMH jihlhb b o6pa3uax, r^e oh nona- 
aajica pe^ce, neM nocJieAHHH bha. He hckjhohcho, hto b npnpoAe ero oSiume h Bcipenae- 
iiocTb Bbirne. S. undulata 6bui co6paH tojh>ko Ha ceBepe ocTpoBa b 03. IIpeAropHoe, pacno- 
joaceHHOM b HH^KHeM TeneHHH p. Ea30B0H y 3ajiHBa AxMaTOBa, b moxoboh rpynnHpoBKe 
b BOAe 6jih3 6epera (AHApeeB h Ap., 1993), rAe o6pa30BbiBa;i oSnmpHoe noKpbrrne h poc 
b npHMecH k Warnstorfia sarmentosa (=Calliergon sarmentosum). OcrajibHbie bhabi 
BCTpenajiHCb npewMymecTBeHHO OTAejibHbiMH cre6ji5iMH h nynKaMH cpeAH mxob. 


06tque u cnetfu<pmecKue nepmbi (pjiopbi neneHOHHUKoe 
u JiucmocmeSejibHbix Mxoe o-ea Eojibtueem 

ConocTaBJieHne AaHHbix no 4>Jiope JincT 0 CTe 6 ejibHbix mxob (A(})OHHHa, MaTBeeBa, 
2003) h neneHOHHHKOB ocTpoBa CBHAeTejibCTByeT o 3HanHTejibH0H o 6 iahocth 3aKOHO- 
MepHOCTew, BbmBJieHHbix aah o 6 eHx rpynn. hhx xapaKxepHO cJio^ceHHe <j)jiopbi bh- 
AaMH apKTHHeCKOH 4>paKUHH (52.5 H 61 % COOTBeTCTBeHHO) H n0JIH30HajIbHbIMH (45.8 H 
39.2 %). noAaBJiaiomee 6 ojibuiHHCTBO bhaob (95 h 92 %) hmciot ijHpKyM apeajibi. KaK 
ajw mxob, TaK h am neneHOHHHKOB, OTMeneHo 3HaHHTeJibHoe o 6 eAHeHHe Ha Bcex ypoB- 
hhx TaKcoHOMHHecKOH HepapxHH no cpaBHeHHio c 4>nopoH TaHMbipa. JJjiz neneHOHHH- 
kob ocTpoBa OTMeneHa 3HanHTejibH0 MeHbnian aojia bhaob c 6 HnojmpHbiM (17.6 npoTHB 
29 %) h OMHHrojiapKTHHecKHM (0.5 npoTHB 5 %) pacnpocTpaHeHneM. 3 th otjihhidi o 6 y- 
CiiOBJieHbi, npe^cAe Bcero, 6 HOJiorHnecKHMH oco 6 chhocthmh o 6 enx rpynn, CBH3aHHbiMH 
c hx penpoAyKTHBHon cTpaTerHen h bo 3 mo 3 khoctbmh pacnpocTpaHeHHB Awacnop. 

ConocTaBJieHHe BCTpenaeMocTH h o 6 hjhdi noKa 3 biBaeT, hto y neHeHOHHHKOB b otjih- 
HHe ot JiwcTocTeSejibHbix mxob He Ha 6 jnoAaeTCJi Koppejumra o 6 hjihji HaH 6 ojiee nacTbix 
bhaob c hx BCTpenaeMocTbio (Ta 6 ji. 2). Y mxob Bee bhah c 6 anJioM o 6 hjihji 3 hmciot 
BCT penaeMocTb nacTO h oneHb Haem 3 to moxcct 6 biTb CBA3aHO c pa3HOH cnoco 6 HocTbio 
o6enx rpynn k 3acejieHHio cyOcrpaTa, oSycjiOBJieHHOH, b HacraocTH, 6 ojibiiiHM pa3BHTH- 
eM y mxob npoTOHeMbi. OHa (})opMHpyeT bo MHornx cjiynaax He OAHy, a HecKOJibKO no- 
neK h COOTBeTCTBeHHO no 6 eroB h oSycjiOBJiHBaeT mioHOByio (JiopMy pocTa, hto onpeAe- 
uchho CKa3biBaeTCH Ha 6 ojibineM o 6 hjihh mxob no cpaBHeHHio c neneHOHHHKaMH. 

,Z]pyroH oco 6 eHHOCTbio neneHOHHHKOB o-Ba EojibineBHK no cpaBHeHHio c JiHcrocTe- 
6 ejibHbiMH MxaMH HBJiHCTca HHoe cooTHomeHHe rpynn c pa3HOH BCTpenaeMocTbio: 3Ha- 
wrejibHO MeHbHian aojih nacTbix (3.9 npoTHB 11.7 %) h oneHb nacTbix (1.9 npoTHB 5 %) 
bhaob, 6 ojibiua^ AOJM cnopaAHHecKH BCTpenaiomHXCH (27.5 npoTHB 15.8 %) npw cpaB- 
HHTejibHo 6jih3khx aojhix bhaob, oTMeneHHbix ao 10 pa3, t. e. peAKO h oneHb peAKO 
(31.3 + 35.3 = 66.6 y neneHOHHHKOB npoTHB 38.3 + 29.2 = 67.5 % y JiHCTOCTeSejibHbix 
MXOB COOTBeTCTBeHHO). IIpHMeHaTeJIbHO, HTO AOJIfl oneHb peAKHX neneHOHHHKOB 6jIH3- 
xa k Aoae peAKHX, TorAa KaK y mxob hhcjio oneHb peAKHX bhaob npeBocxoAHT hhcjio 
peAKHX Ha 1 1 BHAOB, HJIH 9 %. 9 

9 B CTaTbe no jiHCTOCTe6ejibHbiM mxbm ocTpoBa (A^OHHHa, MaTBeeBa, 2003: Ta6ji. 2) k KaTeropHH 
«oneHb pe^KHe» (OP) ouih6omho oTHeceHbi bh^m, BCTpeneHHbie 4 pa3a, hto cooTBeTCTByeT KaTeropHH 
«peaKHe» (P). B npHBeaeHHbix Bbirne pacneTax 3 th bhjuj yHreHbi icax peaKHe. 


2 BoraHHHecKHH iKypHaji, Ne 10, 2004 r. 
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PenpodyKmuBHoe cocmonmie 


y 22 bhaob neHeHOHHHKOB o-Ba BoJibuieBHK (43 %) OTMeneHbi penpoAyKTHBHbie 
o6pa30BaHHH. KpoMe Toro, 9 bhaob (17.6 %) co6paHbi c 3amHTHbiMH o6pa30BaHHAMH 
pa3BHBaiomeroai cnopocfwTa — b ochobhom c nepnaHTHiiMH, H3 hhx 2 (3.9 %), Gym- 
nomitrion corallioides h G. concinnatum , — co cnopotfwTaMH. Y 4 bhaob (7.8 %) OTMe- 
nenu aHApouen, y 14 (27.5 %) — BbiBOAKOBbie iiohkh. B cpaBHHTejibHOM njiaHe: Ha 
3eMJie OpaHua-IiocH<|)a (JKyicoBa, 1973) Bee neneHOHHHKH CTepHJibHbie, 14(41.2 %) 
H3 34 bhaob — c BbiBO^KOBbiMH nonicaMH; Ha n-OBe TaftMbip 5 1 bh a (40.2 %) BCTpeneH c 
3amuTHbi mh o6pa30BaHHHMH pa3BHBaK)merooi cnopo<f)HTa, BKnioHaa 22(17.3 %) co 
cnopoHomeHHeM, a 42 (33.1 %) c BbiBOAKOBbiMH noHKaMH. TaKHM o6pa30M, no Mepe 
npO^BH^CeHHH K nOJIIOCy nOA BAHflHHeM CypOBbIX KAHMaTHHeCKHX yCAOBHH npOHCXOAHT 
noAaBJieHHe nonoBoro npouecca y neneHOHHHKOB. BMecTe c TeM bo 4>jiope yBejiHHHBa- 
eTCH AOJlfl BHAOB, pa3MHO^CaiOmHXCa BereraTHBHO BbiBOAKOBbiMH nOHKBMH. 


3aKJiiOHeHHe 

rieHeHOHHHKH o-Ba BojibineBHK — caMaa OeAHaa H3 H3yneHHbix rpynn no nncjiy BH¬ 
AOB. no epaBHeHHK) C COCyAHCTbIMH paCTeHHAMH (CatjipOHOBa, 1 993), JIHCTOCTeSejIbHbl- 
mh MxaMH (A4)OHHHa, MaTBeeBa, 2003) h AHiiiaHHHKaMH (>Kyp6eHKO, Heony6AHKOBaH- 
Hbie AaHHbie) hx MeHbuie b 1 .25, 2.3 h 4.2 pa3a cootbctctbchho. BbiHBJieHHbm bhaoboh 
cocTaB neneHOHHHKOB o-Ba EojibineBHK (51 bha) BKjnonaeT noAaBJiaiomee OoAbiiiHHCT- 
BO BHAOB, H3BeCTHbIX AA5I CeBepHOH 3eMAH H COCTaBJiaeT OKOJIO 2/3 BHAOBOrO COCTaBa 
(})Aopbi nojnipHbix nycTbiHb. 

XapaKTepHbiMH nepTaMH (Jmopbi neneHOHHHKOB o-Ba BoAbuieBHK no cpaBHeHHio c 
(})jiopoH n-0Ba TaiiMbip hbahiotch 3HanHTejibHoe o6eAHeHHe ee TaKCOHOMHnecKoro co- 
cTaBa h CHH>KeHHe pa3Hoo6pa3HH reorpa(})HHecKoro cneicrpa, npeACTaBAeHHoro apicro- 

MOHTaHHblMH, n0AH30HaAbHbIMH H apKTHHeCKHMH BHAaMH, HMeiOIUHMH B OCHOBHOM 
UHpKyM apeajibi. Oco6eHHocTbio <|>Aopbi neneHOHHHKOB ocTpoBa no cpaBHeHHio c ahc- 
TOCTeSeAbHblMH MxaMH HBAHeTCH 3HaHHTeAbHO MeHbUiaH AOAH BHAOB c 6HnOABpHbIM 
h oMHHrojiapKTHHecKHM pacnpocTpaHeHHeM. B oTAHnne ot (Jmopbi TaiiMbipa bo <|>Aope 
neneHOHHHKOB o-Ba EoAbiiieBHK cymecTBeHHO H3 m eH aiotc a BcrpenaeMOCTb h o6h- 
AHe BHAOB, HTO npOABAACTCA, npe5KAe BCerO, B 3HaHHTeJIbH0M yCHJieHHH UeHOTHHeCKOH 
poAH Gymnomitrion corallioides , Cephaloziella varians h Anthelia juratzkana h 0CAa6- 
AeHHH — Ptilidium ciliare , Anastrophyllum minutum . J\ji% neneHOHHHKOB nonupHbix ny- 
cTbiHb xapaicrepHbi noAaBAeHHe noAOBoro npouecca h coxpaHeHHe bo <])Aope Bee 6onb- 
rnero HHCAa BHAOB, pa3MH0>Kai011IHXCa BbIBOAKOBbIMH nOHKaMH. 


BAarouapHOCTH 

Abtoph BbipaacaiOT cboio HCKpeHHioio npH3HaTeAbHOCTb pyKOBOACTBy CeBepo-3e- 
MeAbCKOH napTHH L(ArP3 (Hophabck) A. T. JlncTKOBy, B. A. HimcoBy, A. H. OcTpoBep- 
xoBy, IO. A. CTpaxoBy h mhofhm ApyrHM reonoraM h paOonHM napTHH, 6AaroAapa noA- 
Aep^cKe KOTopbix cTaAO bo3mo5khmm npoBeAeHHe noneBbix HccAeAOBaHHH Ha o-Be Boab- 
uieBHK. Mbi OAaroAapHbi O. JI. MaxapoBOH (Hn33 PAH, MocKBa) h JI. JI. 3aHoxa (BHH 
PAH, C.-neTep6ypr) 3a noMomb b pa6oTe. Mbi rAy6oKo npH3HaTeAbHbi H. B. Hepmi Abe- 
boh (BHH PAH) 3a BHHMaTeAbHoe npoHTeHne nepBoro BapnaHTa pyxonncH h KOHCTpyK- 
THBHyiO KpHTHKy. 
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Pa6oTa BbinoJiHeHa npn (JjhhcIhcoboh no,zmep>KKe Pocchhckoid (j)OHAa (JjyuaaMeH- 
TajibHbix HCCJie^OBaHHH (npoeKTbi JSte 00-04-49439 11 03-04-49400), CoBeia no nozmep- 
aoce Be^yiunx HayHHbix uikoh (pyK. aKa^CMHK PAH K). H. HepHOB) h nporpaMMbi «Ha- 
yHHbie ocHOBbi coxpaHeHna 6nopa3HOo6pa3H>i Pocchh». 
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SUMMARY 

Liverwort flora of Bolshevik Isl. (Severnaya Zemlya Archipelago) is the best studied among the 
other regional floras of the polar desert zone. 51 species of 22 genera and 13 families of subclass Jun- 
germanniideae (50 species of Jungermanniales and Aneura pinguis of Metzgeriales) are recorded for 
the island. Three species ( Cephaloziella divaricata, Scapania hyperborea, 5. lingulata) are new as 
compared to 3 previous publications. The majority of species (31 or 60.8 %) are ascribed to the arctic 
group, including 9 arctic and 22 arctic mountain species. The other 20 (39.2 %) species have various 
polyzonal distribution (holarctic, omniholarctic, bipolar, and cosmopolitan). Absolutely predominant 
are species with circumpolar ranges (47 or 92.1 %). The regional liverwort flora of the Bolshevik Isl. 
is about 40 % of the flora of the tundra zone of adjacent and geologically common with the island terri¬ 
tory of the Taymyr Peninsula: a number of families and genera are lacking, the mean species richness is 
lower, and the total number of species for the whole island with the area of more than 10 000 km 2 
is comparable or lower than in any local flora of Taymyr, having the area about 100 km 2 . Noteworthy 
that species number in the genera Cephalozia and Jungermannia is 6 times lower and in Leiocolea — 
5 times lower, whereas in Barhilophozia — 2.25, Cephaloziella — 1.8, Lophozia — 1.6, and Scapa¬ 
nia — only 1.3 times lower in Bolshevik Isl. in comparison with Taymyr. The principal changes of 
the species abundance and frequency are mentioned in comparison with Taymyr. Most abundant and 
frequent species on Bolshevik Isl. are Gymnomiirion corallioides, Cephaloziella varians , and in less 
extent, Anthelia juratzkana . Suppression of sexual reproduction and increasing of percentage of species 
disseminated via gemmae (genera Scapania and Lophozia , mainly), caused by severe climatic condi¬ 
tions, is characteristic of the liverworts of the island as well as of other regions of the polar desert zone. 
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EJIbHHKH KHCJIHHHblE EBPOI1EHCKOH POCCHH 
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BoTaHMMCCKHM HHCTMTyT mm. B. Jl. KoMapoBa PAH 
197376 C.-nexep6ypr, yn. npo(J). FIoiiOBa, 2 
FIocTynHvia 21.04.200 

B rpynne accomiauHH ejibHHKH KHCJiHHHbie, KOTOpaa xapaKTepH3yeTCH bmcokhm o6hjihcm b TpaB^HOM 
*pyce KHCJiHUbi, BbiAejieHbi neTbipc accounauMH. Ot rpynnbi 4epHHHHbix ejibHHKOB khcjihhhbic oTjiHHaioTCJi 
6o:iee GoraTbiMH noHBaMH, hto CBjnaHO c JiyHUWMH ycjioBHHMH ApcHa>Ka. Acc. Oxalido-Piceetum npeo6jia- 
jaeT Ha iuiaKopax b noA3one k»khoh TanrH. OHa hc HMeeT AH({)(J)cpcHUMajibHbix bhaob BHyTpn ashhoh 
rpynnbi acconHanHH. B 3toh accouMauHH BbiAejieHbi cySaccouHauHH dryopteridetosum carthusianae h dry- 
opteridetosum austriacae. Acc. Athyrio -Piceetum OTjiHHaeTCji npncyTCTBHeM dojibinoH rpynnbi rnrpoMe30- 
<J>htob. Acc. Gymnocarpio-Piceetum — ceBepHaa accouHauHa oTHOCHTCJibHO SoraTbix ejibHHKOB. OHa pac- 
rrpocTpaHeHa npeHMymecTBeHHo b noA30Hax ceBCpHOH h cpe/mew TanrH. Acc. Aegopodio-Piceetum xapaK- 
TepH3yeTCJi bhcokhm oShjihcm b TpaBHHOM Jipyce HeMopajibHbix bhaob, KavKAbiH H3 KOTopbix HMeeT cpeAHee 
nOCTOHHCTBO, HO B UejlOM OHM CTaHOBHTCJI COAOMHH3HTOM KHCJiHUbi. 

KjitoHeBbie cjioBa: ejioBbie jicca, ejibHHKH KHCJiHHHbie, KJiaccH(})HKanHJi pacTHTCJibHOCTH, pacTH- 
reabHaji accouHauHH. 

B. H. CyKanes (1931) noMeman ejibHHKH c bbicokhm noKpbiTMeM b TpaBJiHOM jipyce 
KHCJiHUbi b rpynny accounauHH ejibHHKH 3eJieHOMouiHbie. IIo Mepe Toro KaK HaKamiHBa- 
jiHCb MaTepnajibi no pa3HOo6pa3Hio ejioBbix jiecoB, oKa3ajiocb, hto 3Ta rpynna accoima- 
uhh oneHb pa3HOo6pa3Ha h BKjnonaeT accounauHH, CHJibHo pa3JiHHaioiUHecfl no <j)jiopH- 
CTHnecKOMy cocTaBy h 6oraTCTBy nons. B o63ope ejioBbix JiecoB Pocchh Jl. n. Pmchh h 
JI. H. CaBejibeBa (2002) BbiuejiHJiH rpynny accounauHH ejibHHKH KHCJiHHHbie c ceMbio ac- 
coiuiauHHMH. Ot rpynnbi nepHHHHbix ejibHHKOB KHCJiHHHbie oTJiHnaiOTCfl, npe^cae Bcero, 
oo/iee 6oraTbiMH noHBaMH. 3to 6oraTCTBo noHBbi co3uaeTOi rjiaBHUM o6pa30M 3a chct Jiyn- 
rnero upeHaaca noHB, OTcyTCTBira 3acT05i BJiarn b BepxHeM ropH30HTe noHBbi, hto o6ecne- 
HHBaeT GoJiee HHTeHCHBHoe pa3jio>KeHHe onajja. B p*my ejibHHK HeMopajibHbin— ejibHHK 
KHCJiHHHo-HepHHMHbiH—ejibHHK HepHHHHbiH yxyumaeTca aopauHJi noHBbi h ycHJiHBaerc$i 
nou30Jioo6pa30BaHHe, yBejiHHHBaeTOi OTop^oBaHHOCTb noucTHJiKH h yxyumaeTCH pe- 
xchm CHaS^ceHHH pacTeHHH nHTaiejibHbiMH BemecTBaMH, npeacue Bcero a30TOM h <j)oc<})0- 
poM (OpJioB h up., 1974). HepHHHHo-3ejieHOMOiiiHbie ejibHHKH pa3BHBaioTCJi Ha rpy6o- 
ryMycHbix nou30jiax h nou30JiHCTbix noHBax, a ejibHHKH KHCJiHHHbie — Ha MOuepryMyc- 
Hbix nou30JiHCTbix noHBax, KOTopwe xapaKTepH3yioTCH 6ojiee 6biCTpbiM pa3jioHceHHeM h 
ryMn^HKaunen onaua c o6pa30BaHHeM ryMycoBoro ropH30HTa (HepTOB, 1981). 


EjibHHK KHCJiHHiibiH (Oxalido-Piceetum) 

EjibHHK KHCJIHHHblH - OUHa H3 CaMbIX IHHpOKO paCnpOCTpaHCHHblX aCCOUHaUHH 

ejibHHKOB. OHa HBJiJieTCfl npeoSjiauaiouieH accouHaimen ejibHHKOB Ha iuiaKopax b nou- 
30He k)>khoh Tanra. A. II. UJeHHHKOB (1933) CHHTaji 3Ty accouHauino HaH6ojiee xapaK- 
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TepHofi lo^CHOTae^cHOH nc>A30Hbi. HacTo BCTpenaeTca eJibHHK kmcjihmhmh h b iioa3o- 
He XBOHHO-UIHpOKOJIHCTBeHHblX JieCOB, HO TaM OH oSoramaeTCH BHAaMH UIHpOKOJIHCT- 
BeHHbix jiecoB h nocieneHHO 3aMemaeTC5i HeMopajibHOTpaBHbiMH eubHHKaMH. B HameM 
pacnopH>KeHHH 6bino okojio 300 onncaHHH otoh accouHaqHH H3 oOjiacieH CeBepo-3ana- 
Aa (JleHHHrpa^CKOH, HoBropoACKon, Hckobckoh), BojioroACKon, Khpobckoh, KapejiHH 
h pH^a Apyrwx. TaKoe hhcjio onncaHHH no3BonHJio npoBecTH aHajiH3 HeKOTopwx iioa- 
pa3,aeneHHH MaccHBa onncaHHH khcjihhhhkob rjiz BbiaBJieHHa BHyTpeHHeii aeoAHopoA- 
HOCTH 3TOH accouaauaH (cm. TaSjamy). 

CpeAHflfl COMKHyTOCTb KpOH B 3TOH aCCOIJHaUHH COCTaBJWeT 0.7. B ApeBOCTOe npH 
AOMHHHpOBaHHH ejiH 3HaHHTejibHyio npHMecb (0.2 no HHcny ctbojiob) AaeT 6epe3a (Be - 

OnToueHOTH^ecKan Ta6jiniia ejibHHKOB khc^hhhoK rpynnbi 


Oxalido—Piceetum 


Hhcjio omicaHHft 

typicum 

dryopteride- 

tosum 

austriacae 

dryopteride- 
tosum car- 
thusianae 

Athyrio—Pi¬ 
ceetum 

Gymnocar- 
pio—Picee¬ 
tum 

Aegopo- 
dio—Picee¬ 
tum 

271 

25 

4 

33 

12 

107 

COMKHyTOCTb KpOH 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

ApesocToft 













Picea abies 

0.8 

100 

0.9 

100 

0.8 

4 

0.9 

100 

0.8 

100 

o 

oo 

100 

Populus tremula 


37 

0.1 

28 

0.1 

2 

0.1 

42 

0.1 

75 

0.1 

47 

Betula pendula 

0.2 

74 


64 

0.1 

4 


58 

0.1 

83 

0.1 

60 

Alnus incana 


12 


12 


1 


12 




14 

A. glutinosa 


3 


8 


1 


9 




1 

Sorbus aucuparia 


10 


12 


2 


12 




9 

Pinus sylvestris 


30 


18 


1 


3 


17 


18 

IIOAPOCT 













Picea abies 

6 

88 

6 

100 

9 

4 ; 

3 

85 , 

3 

83 , 

4 

79 

Populus tremula 


24 


16 


1 


18 


33 


23 

Acer platanoides 


11 


8 


1 


12 




20 

Betula pendula 


10 


20 




12 


8 


9 

Quercus robur 


12 


8 




9 




16 

IloAJiecoK 













Sorbus aucuparia 

4 

96 

2 

96 

1 

4 

1 

97 

3 

100 

5 

95 

Frangula alnus 

1 

33 


12 


2 


30 



1 

36 

Padus avium 


18 


28 




27 


17 


32 

Rosa acicularis 


4 


12 




3 


25 


3 

Ribes nigrum 


1 


8 




12 




5 

Viburnum opulus 


9 


8 




21 ! 




20 

Sambucus racemosa 


5 






12 


8 i 

1 

7 

Corylus avellana 


11 


12 


1 


9 



1 

42 

Lonicera xylosteum 

1 

19 


20 




27 



2 

62 

Daphne mezereum 


8 


8 




9 


8 


28 

TpaBflHoit apyc 





! 








Oxalis acetosella 

52 

100 

26 

96 

13 

4 

21 

100 

17 

100 | 

32 

95 

Calamagrostis arundinacea 

1 

51 

1 

56 

5 

4 

1 

55 

3 

92 

1 

54 

Solidago virgaurea 

1 

75 

1 

80 

2 

4 


48 

1 

92 

1 

73 

Rubus saxatilis 

3 

72 

1 

60 

4 

2 

3 

64 

2 

83 

5 

70 

Dryopteris carthusiana 

1 

84 

2 

56 

35 

4 

5 

88 

1 

67 

1 

74 

Geranium sylvaticum 

1 1 

18 


8 


1 


36 

i 

25 

1 

44 
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npodonxcemte ma6mu,u 


Hhcjio onncamtA 

j Oxalido—Piceetum 

Athyrio—Pi- 
ceetum 

Gymnocar- 
pio—Picee- 
tum 

Aegopo- 
dio—Picee- 
tum 

typicum 

dryopteride- 

tosum 

austriacae 

dryopteride- 
tosum car- 
thusinae 

271 

25 

4 

33 

12 

107 

COMKHyTOCTb KpOH 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

Convallaria majalis 

1 32 

20 

1 

30 

1 50 

2 46 

Rubus idaeus 

2 55 

1 64 

4 3 

3 79 

25 

1 63 

Paris quadrifolia 

39 

32 

1 

73 

42 

61 

Viola riviniana 

40 

20 


30 

42 

49 

Hieracium murorum 

10 




8 

7 

Luzula pilosa 

1 84 

72 

4 

55 

58 

64 

Deschampsia cespitosa 

34 

20 

2 2 

33 

25 

23 

Avenella flexuosa 

1 27 

20 

2 

9 

33 

2 

Melampyrum sylvaticum 

27 

12 

1 

9 

33 

12 

Milium effusum 

18 

56 

2 3 

42 

17 

23 

Veronica officinalis 

14 

4 


6 


11 

Equisetum pratense 

1 13 

24 


12 

8 

25 

Orthilia secunda 

38 

12 

1 

15 

25 

18 

Vaccinium myrtillus 

3 74 

3 76 

2 

1 51 ! 

1 75 

45 

V. vitis-idaea 

1 58 

40 

3 2 

30 

1 100 

27 

Maianthemum bifolium 

3 92 

2 96 

2 4 

1 91 

3 100 

1 74 

Trientalis europaea 

1 84 

80 

1 3 

70 

100 

41 

Dryopteris austriaca 

1 22 

40 100 

1 1 

4 33 

42 

1 12 

Equisetum sylvaticum 

1 41 

2 64 

1 3 

1 52 

42 

38 

Phegopteris connectilis 

8 

2 48 

1 2 

1 45 

42 

10 

Athyrium filix-femina 

1 41 

7 80 

1 3 

40 100 

2 50 

2 52 

Aconitum septentrionale 

5 

16 


1 21 

33 

12 

Stellaria nemorum 

1 22 

1 36 


3 58 


1 28 

Crepis paludosa 

9 

16 

1 2 

42 


23 

Angelica sylvestris 

25 

24 

2 

42 

33 

35 

Circaea alpina 

11 

4 

1 

39 


11 

Filipendula ulmaria 

5 

8 


27 


5 

Ranunculus repens 

5 

4 

1 

24 

8 

5 

Cirsium heterophyllum 

1 

4 


18 

8 

1 

Geum rivale 

7 

8 

1 

30 

8 

7 

Cirsium oleraceum 

1 

4 

1 

18 


1 

Urtica dioica 

17 

8 

1 

36 

8 

17 

Afuga reptans 

7 

12 


24 

8 ! 

7 

Chrysosplenium altemifolium 

2 



30 


2 

Gymnocarpium dryopteris 

1 41 

4 68 ! 

2 4 

5 76 

32 100 

1 34 

Linnaea borealis 

1 13 

24 


15 

42 

2 

Melampyrum pratense 

15 

12 


6 

42 

3 

Lycopodium annotinum 

22 

12 

1 

33 

42 

6 

Pyrola rotundifolia 

1 21 


1 

12 

33 

24 

Carex digitata 

30 

20 

1 

27 

50 

1 53 

Melica nutans 

1 38 

28 

1 

27 

25 

1 53 

Aegopodium podagraria 

1 22 

9 

1 

33 

8 

7 68 

Stellaria holostea 

1 34 

1 32 

1 

30 

8 

5 75 

Galeobodolon luteum 

16 

3 28 


3 30 


8 54 

Pulmonaria obscura 

5 

4 


6 


4 36 

Hepatica nobilis 

13 

8 


6 


3 59 
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IIpodoAotcenue madmi^bi 


Hhcjio onwcaHHft 

Oxalido—Piceetum 

Athyrio—Pi¬ 
ceetum 

Gymnocar- 
pio—Picee¬ 
tum 

Aegopo- 
dio—Picee¬ 
tum 

typicum 

dryopteride- 

tosum 

austriacae 

dryopteride- 
tosum car- 
thusianae 

271 

25 

4 

33 

12 

107 

COMKHyTOCTb KpOH 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

As a rum europaeum 

10 

4 



3 


2 39 

Mercurialis perennis 

1 

4 





1 13 

Ranunculus cassubicus 

3 

4 



9 


31 

Lathyrus vernus 

7 

4 



18 

17 

1 31 

Actaea spicata 

14 

8 

2 


15 

8 

1 41 

Geum urbanum 

9 

4 



12 

8 

21 

Anemone nemorosa 

45 

1 32 

1 1 

2 

33 

4 17 

3 60 

Dryopteris filix-mas 

13 

16 



18 


1 38 

Fragaria vesca 

1 54 

8 

2 


36 

17 

1 70 

Veronica chamaedrys 

9 

8 

1 


9 


20 

Viola mirabilis 

3 

4 

1 



8 

21 

Pteridium aquilinum 

11 

4 

2 


6 


7 

Impatiens noli-tangere 

7 

8 

1 


12 


12 

Anthriscus sylvestris 

4 

4 

1 


6 


15 

Galeopsis bifida 

11 

8 

1 


15 


10 

Galium palustre 

5 

4 

1 


12 


2 

Chamaenerion angustifolium 

9 


1 


12 


4 

Viola canina 

12 


1 


15 


13 

Mycelis muralis 

16 




15 


14 

Viola epipsila 

3 

8 


1 

12 



Moxoboh Jipyc 








Hylocomium splendens 

4 49 

1 20 


2 

42 

1 58 

I 26 

Rhodobryum roseum 

23 

28 

1 


24 

42 : 

28 

Atrichum undulatum 

6 

4 ; 

1 


6 

8 

12 

Mnium affine 

13 

1 20 


1 

12 


13 

Cirriphyllum piliferum 

7 


I 




1 15 

Brachythecium starkei 

1 22 

1 20 

2 


12 

17 

1 16 

Pleurozium schreberi 

7 68 

2 52 

2 3 

3 

55 

4 67 

2 40 

Dicranum scoparium 

1 48 

1 40 

2 


30 

67 

19 

Dicranum polysetum 

1 25 

20 

1 1 


9 

8 

7 

Polytrichum commune 

13 

I 44 

1 


12 

25 

3 

Sphagnum girgensohnii 

10 

3 32 

1 

1 

15 

25 

1 

Rhytidiadelphus triquetrus 

1 38 

1 12 


6 

48 

1 50 

3 45 

Mnium punctatum 

1 

8 

2 


18 


4 

Mn. medium 

13 

8 

1 3 

1 

27 

25 

9 

Mn. rugicum 

3 

4 


2 

12 


10 

Climacium dendroides 

10 

4 

I 


24 


10 

Sphagnum squarrosum 

1 

8 



32 



Brachythecium salebrosum 

10 

4 

1 


12 

2 62 

1 14 

Mnium cuspidatum 

21 


1 


24 

33 

16 

Calypogeia neesiana 






17 



ripHMeMaHHe. B npaBoft mscth kojiohok — cpeitHee npoeKTHBHoe noKpbrrue, b jieBott — itoctohhctbo. 
B Ta&nHuy BFcrnoHeHbi ranbKO Te Btmbi, KOTopbie hmciot iioctojihctbo He HKxe 10 % xoth 6bi b oiiHoft rpynne onn- 
caHHfi. 
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tula pendula ), nepeAKO BCTpenaiOTCA pAOnHa h cocna. 3Ta accoAHaAHA HaxoAHTCA b 06 - 
nacra (J)HToueHOTHHecKoro onTHMyMa ejia. Bokhtct ejiM I hah II, ho 6 ojh>iuhhctbo yxa- 

3aHHH Ha II GoHHTeT OTHOCATCA K MeCTOHaXOACACHHAM KHCAHHHbIX eJIBHHKOB B n 0 £ 30 He 
cpeAHen Taftra. Ilo AaHHbiM 6 ejiopyccKHx aBTopoB, 6 ohhtct ejin b 3TOH accoAHaAHH — 
I—la(lOpKeBHH hAP-, 1971,1979; Eohkohap*, 1975). B noApocre npeoGjia^aeTejibco 
cpeAHHM noKpbiTHeM 6 %, ho HepeAKO oho AocraraeT 10—20 %. IIoapoct ocTajibHbix 
nopoA BCTpenaeTCJi c hcbbicokhm iioctoahctbom. B noAAecxe ochobhbim bhaom, xaic h b 
A pyrax accouHauHHX ejibHHKOB, abaactca p>i 6 HHa, noKpbiTHe kotopoh H3peAKa aocth- 
raeT 10 %. Eonee hah MeHee nacTO BCTpenaiOTCA Frangula alnus, ] Lonicera xylosteum , 
Padus avium . B ueAOM noAAecoK pa 3 BHT CAa 6 o. B TpaBAHOM Apyce aOcoAiorao aomhhh- 
pyeT Oxalis acetosella, nocTOAHHbi o 6 biHHbie OopeaAbHbie Me 30 (})HTbi: Dryopteris carthu- 
siana , Vaccinium myrtillus , Maianthemum bifolium , Trientalis europaea , Luzula pilosa , 
Rubus saxatilis , Solidago virgaurea. BCTpenaiOTCA, xota h c hcbbicokhm iioctoahctbom 
h noKpbiTHeM, HeMopaAbHbie BHAbi: Aegopodium podagraria, Stellaria holostea , Anemo¬ 
ne nemorosa. OneHb Mano ynacTHe rHrpoMe30(f)HTOB. noKpbiTHe Vaccinium myrtillus 
HHOrAa AOCTHraeT 30 %, HO MbI He BblACAAeM HepHHHHO-KHCAHHHbie H KHCAHHHO-Hep- 
HHHHbie eAbHHKH, a OTHOCHM Bee COo 6 meCTBa C OTHOCHTeAbHO BbICOKHM noKpbiTHeM 
KHCAHAbI K KHCAHHHHKaM. B yCAOBHAX CHHTaKCOHOMHHeCKOTO KOHTHHyyMa, CBA3bIBaiO- 
mero 3 th Aae accounaijHH, 3 to eAHHCTBeHHbin cnocoG npoBeACHHA o6i>eKTHBHOH, xota 
H HeCKOAbKO HCKyCCTBeHHOH rpaHHIJbl MeACAy 3THMH aCCOAHaUHAMH. 

AcCOAHaiJHA eAbHHK KHCAHHHblH B IjeAOM He HMeeT AH4)4)epeHAHaAbHbIX BHAOB 
BHyrpH rpymibi accoAHaijHH, hto xapaKTepHO ajia Bcex CHHTaKcoHOB, HaxoAHmnxcA 
b ueHTpe paccMaTpHBaeMOH coBOKynHOcra onncaHHH. OTAHHaeTCA 3Ta accoAHauHA, 
npeACAe Bcero, OTcyTCTBHeM AH<})<})epeHAHaAbHbix bhaob ap>thx accoijHaijHH rpynnbi. 
HeT hx h b cyGaccoAHaAHH typicum, Rax noAaraeTCA no xaHOHaM (JjAopHCTHHe- 
ckoh KnaccH(J)HKaAHH. O (J)AopHCTHHecKHX ocoOeHHOCTAX cyOaccoijHaAHH dryopteride- 
tosum carthusianae HHnero onpeAeneHHoro cxa3aTb HeAb3A H3-3a Manoro hhcab onnca- 
HHH. 

Ebuio npoBeAeHO cpaBHeHHe khcahhhhkob b 3anaAHbix h BocTOHHbix paHOHax Ce- 
Bepo-3anaAa. K 3 anaAHbiM 6 hah oraeceHbi onncaHHA H3 3 anaAHOH nacTH JleHHHrpaA- 
ckoh o 6 a., k 3anaAy ot BoAxoBa, H 3 ITckobckoh o 6 a. h 3 anaAHOH noAOBHHbi HoBropoA- 

CKOH o 6 a., a K BOCTOHHbIM-OIIHCaHHA C BOCTOKa JleHHHTpaACKOH, HoBTOpOACKOH 06 - 

JiacTeH h BoAoroACKoii o 6 a. 

CpaBHeHHe noKa3aAO, hto b 3anaAHOM paiioHe b ApeBecHOM Apyce H3peAxa BCTpe- 
HaiOTCA Acer plat a no ides, Ulmus glabra , Quercus robur. IlHorAa BCipenaeTCA h noA- 
pocr 3 thx nopoA- B noAAecxe h boctohhom panoHe hoabaakjtca c hh3khm nocTOAH- 
ctbom Rosa acicularis , Lonicera pallasii , a b 3 anaAHOM — Corylus avellana , Ribes al- 
pinum , Sambucus racemosa . B TpaBAHo-KycTapHHHKOBOM Apyce Ha boctokc 3aMeTHO 
ooAee nacTO BCTpenaiOTCA Linnaea borealis , Vaccinium vitis-idaea, Melampyrum sylva - 
ticum, Orthilia secunda , noABAAeTC a Aconitum septentrionale. Ha BOCTOKe HeT b khc- 
AHHHHKax Anemone nemorosa , Mycelis muralis , Galeopsis bifida , Dryopteris filix-mas , 
Galeobdolon luteum , Hepatica nobilis , Bbiine h o6hahc h iioctoahctbo Hylocomium 
splendens. Pa 3 AHHHA MeACAy 3 anaAHbiMH h boctohhmmh KHCAHHHHKaMH hcbcahkh. Ohh 
CTHA eTeAbCTByiOT o tom, hto b 3anaAHbix hcckoabko GoAbine ynacrae HeMopaAbHwx bh¬ 
aob, a b BocTOHHbix — GopeaAbHbix TaeACHbix bhaob. 

B. H. CyKaneB (1931) oraec KHCAHHHhie cabhhkh k rpynne accounaimH 3ene- 
HOMOIHHblX eAbHHKOB. B ACHCTBHTeAbHOCTH, MOXOBOH ApyC B KHCAHHHMX eAbHHKaX 


1 AaTHHCKHe Ha3BaHHJi cocyAHCTwx pacTCHHH AaHM no cBOAKe C. K. Hq>enaHOBa (1981), mxob — 
do H. II. ASpaMOBy h A. A. Bojikoboh (1998). 
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pa3BHT He oneHb xoporno. CpeAHee noKpbrrne mxob Bcero ahhib okojio 15 %, ho no- 
KpbiTue MoxoBoro apyca BapbnpyeT oneHb CHAbHO. Ochobhmmh bhabmh abaaiotch 
Pleurozium schreberi h Hylocomium splendens . B HeKOTopbix coo6mecTBax Ha nep- 
Boe MecTO no noKpbiTHio bbixoaht Dicranum scoparium hjih Rhytidiadelphus triquet- 
rus. MHeHne IO. U,HH3epjiHHra (1932), hto b moxobom apyce khcahhhhkob o6mh- 
ho npeoGjia^aeT Rhytidiadelphus triquetrus , no HaiiMM MaiepnajiaM, He noATBepAH- 
jiocb. B jiMTepaType npeo6jia^aHne 3Toro BHAa b moxobom noKpoBe OTMenaeTca He nac- 
to (Yckob, 1930; IIlMMamoK, 1931; ApxnnoB, 1932; KopnaniH, CeHHHHHOBa-KopnarH- 
Ha, 1957). 

3Ta accoimauHfl mhoto pa3 onncaHa b JiMTepaType. C. Yckob (1930) npHBOAHT ee 
Ana KapejiHH, OTMenaa, hto b ceBepHOH KapejiHH OHa BcipenaeTca peAKo. Oh bmacaha 
ABe accouHauMH: P. oxalidosum h P. oxalidoso-hylocomiosum, yKa3MBaa, hto no TpaBa- 
HOMy noKpoBy ohh oTAHnaioTca Mano. M. H. BHAHKaiiHeH (1957) onncan eJibHHK khc- 
JIHHHOHepHHHHblH, KOTOpblH BCTpeHaeTCA B OCHOBHOM B K»KHbIX paHOHaX KapejiHH. 

fljix panoHa IO)KHoro THMaHa ee npHBOAHT B. H. AHApeeB (1935), aaa panoHa KoTjiaca 
(ior ApxaHrejibCKOH oOjiacra) — C. C. ApxnnoB (1932), aaa iora PecnyGjiHKH Komh — 
B. IL KojiecHHKOB (1985), AAa pafioHa 03ep Bo>xe h JIaHa (ioro-3anaA ApxaHrejibCKOH h 
ceBep Bojiotoackoh oOnacTen) — A. n. IIlHMaHioK (1931). B 3thx MecTax OHa npnypo- 
neHa k peHHbiM AOJiHHaM hah KpyTbiM cioioHaM. Ha ceBepe Khpobckoh o6a. A. /],. Cmhp- 
HOBa (1943,1951) onHcajia ABe accouHauHH: P. oxalidosum h P. maianthemoso-linnaeo- 
so-oxalidosum. 

B JleHHHrpaACKon o6a. KHCAHHHbie cabhhkh onncaHbi mhothmh reoOoTaHHKaMH 
(Cokojiob, 1926; 1928; KoHOBajiOB, 1928; CMHpHOBa, 1928; L(HH3epAHHr, 1932; Perttu- 
la, 1950; Hhuchko, 1960; JJbipeHKOB h AP-, 1969; BacHAeBHH, 1983). ^aa HoBropoA- 
ckoh o6a. ee npHBOAHT JI. A. CoKOAOBa (1931), ajia ITckobckoh — B. C. ToBopy- 
xhh h O. H. Mhabkob (1951), aaa Cmoachckoh o6a. — II. H. Obhhhhhkob (1930), 

B. M. OGHOBAeHCKHH H B. B. rp03AOB (1934), AAA TBepCKOH- M. JI. HeBCKHH (1960), 

B. A. AjieKceeB c coaBT. (1973). B MoAoro-IIIeKCHHHCKOM Me)KAypeHbe A. A. KopnarHH 
h M. B. CeHHHHHOBa-KopHarHHa (1957) bmacahah ipn accouHauHH, KOTopbie mm bkaio- 
naeM b eAbHHK khcahhhmh: P. oxalidosum, P. oxalido-myrtillosum h P. oxalido-vac- 
ciniosum. B Mockobckoh o6n. ee onncbiBaAK H. A. Kohobbaob (1929), b Koctpom- 
ckoh — A. CMHpHOBa (1936), b Hn^ceropoACKOH — H. SI. Kau (1929), JI. C. ABep- 
KHeB (1929). IIInpoKo pacnpocTpaHeHM KHCAHHHbie eAbHHKH h Ha CpeAHeM YpaAe 
(HrouiHHa, 1930; lOpreHcoH, 1958; j^aHHAOBa, 1961; j^aHHAOBa h UlaBKyHOBa, 1969). 
HeoAHOKparao onncaHbi ohh h b EeAopyccHH (KDpKeBHH h Ap., 1971 ; 1977; 1979; Eoh- 
ko h AP-, 1975). 

X(aa npoBepKH, KaK bahact moxoboh Apyc Ha (Jjaophcthhcckhh cocTaB h o6hahc bh- 
AOB, KHCAHHHbie eAbHHKH 6bIAH pa3AeAeHbI Ha MOXOBbie H 6e3MOXOBbie. B MOXOBbIX 
KHCAHHHHKax cpeAHee noKpbiTHe moxoboto Jipyca cocTaBAaeT 45 %, a b 6e3MoxoBbix — 
Bcero AHIIIb 7 %. EcAH HCKAIOHHTb pa3AHHHA B nOKpblTHH OCHOBHbIX BHAOB MXOB, no KO- 
TopMM 6buio npoBeAeHo AeAeHHe Ha 3th rpynnbi onncaHHH, to KpoMe ototo Goamhhx 
pa3AHHHH Me^CAy MOXOBbIMH H 6e3MOXOBbIMH KHCAHHHHKaMH o6Hapy)KHTb He yAaAOCb. 

B ApeBecHOM apyce 6e3MOxoBbix khcahhhhkob Bbirne nocTOAHCTBO mcakoahctbch- 
hmx nopoA (6epe3bi, ochhm h cepon oabxh), ho pa3AHHHA no KaacAOMy BHAy b OTAeAbHO- 
cth He cymecTBeHHbi. HeT HHKaKHx pa3AHHHH b noApocTe h noAJiecKe. B TpaBAHO-Kyc- 
TapHHHKOBOM Apyce MOXOBbIX KHCAHHHHKOB HeCKOAbKO Bblllie o6HAHe H nOCTOAHCTBO 

Vaccinium vitis-idaea, Orthilia secunda, Avenella flexuosa , Hieracium murorum, Me- 
lampyrum pratense . Ohh HecKOAbKO 6oAee GopeaAbHbie no (j)AopHCTHHecKOMy cocraBy, 
neM 6e3MoxoBbie khcahhhhkh. B 6e3MoxoBbix KHCAHHHHKax Bbirne nocTOAHCTBo Equi- 
setum sylvaticum , Solidago virgaurea , Bbirne ooHAHe h nOCTOAHCTBO Rubus idaeus , Dry - 
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opteris carthusiana, Athyrium fdix-femina, Convallaria majalis, Anemone nemorosa, 
Galeobdolon luteum, Hepatica nobilis, Stellaria nemorum . Ee3MoxoBbie khcjihhhhkh hb- 
ho 3 aHHMaiOT HecKojibKo 6ojiee 6orarae noHBbi. Bonee oGHJibHaa npnMecb b ApeBocroe 
OHCTBeHHblX BHAOB Cn 0 C 06 cTByeT oSorameHMK) nOHBbI, H B TO 5Ke BpeMJI JIHCTBeHHblH 
onau MemaeT pocTy 3eneHbix mxob. 

B npeaejiax Toro apeajia, hto oxBaneH HauiHMH onucaHHHMH, eJibHHKH KHCJiHHHbie 
MOxoBbie 3aHHMaiOT OTHocuTCjibHo ceBepHoe noJio>KeHHe. MHoro onncaHHH tbkhx ejib- 
hhkob 6 buio c^enaHo b Bojiotoackoh o6ji. (BbrreropcKHH, Totcmckhh h Hhkojibckhh 
paHOHbi), b JleHHHrpa^cKOM o6ji. (b k»khoh nacra KapejibCKoro nepeineHKa h b6jih3h 
oeperoB Ohhckoto 3 ajiHBa h JIaAOKCKoro 03epa, b JlyaccKOM, raraHHCKOM h TocHeH- 
ckom paHOHax). B IIckobckoh h Hobtopoackoh oGjiacrax MoxoBbie khcjihhhhkh BCTpe- 
natoTCH KpaHHe peAKO. 3 to jibhbih ceBepHbiii BapHaHT khcjihhhhkob. 

H. Passarge (1971) b enoBbix jiecax IJeHTpajibHOH EBponbi Bbi^ejiHji TpH rpynnbi 
COoGmeCTBI GpyCHHHHbie eAbHHKH, OttCHKOBbie eJibHHKH H KHCJiHHHbie eJibHHKH. 3 th 
rpynnbi pa3JiHHaiOTCfl, npe^KAe Bcero, no 6oraTCTBy noHBbi. B KycTapHHKOBOM apy- 
ce KHCJiHHHbix ejibHHKOB BCTpenaioTCfl Lonicera sp., Corylus avellana , a b TpaBflHOM 
nOHBJiaiOTCH Galeobdolon luteum, Paris quadrifolia, Epilobium montanum, Viola rei- 
chenbachiana. JJjih 3 toh rpynnbi xapaKTepHbi Athyrium aplestre, Streptopus amplexica- 
ule, Moneses uniflora. B moxobom Jipyce nojiBJunoTCH Eurhynchium striatum, Mnium un- 
dulatum. 3Ta rpynna b KaKOH-TO Mepe cooTBeTCTByeT Haiuen khcjihhhoh rpynne acco- 
unanHH. Passarge npeAJiaraji paccMaipHBaTb 3Ty rpynny b KanecTBe ocoSoro C0K>3a 
Oxalido-Piceion. 

Acc. Betulo pubescentis-Piceetum Sokotowski 1980 BCTpenaeTC* Ha ceBepo-BOcro- 
Ke IIojibinH. B Hen nocTOHHHa h oGHJibHa Oxalis acetosella, nocTOHHHbi Vaccinium myr- 
tillus , V. vitis-idaea, Trientalis europaea, Orthilia secunda, Pleurozium schreberi , Mai- 
anthemum bifolium, Luzula pilosa, Galium palustre, Lysimachia vulgaris, Circaea alpi- 
na, Carex loliacea, Mnium elatum , M. punctatum, Dicranum scoparium (Karczmarz, 
Sokolowski, 1987). 3Ta accoimauHH, b o6meM, cooTBeTCTByeT ejibHHKy KHCJiHHHOMy 
Boctohhoh EBponbi. BBe/jeHHe b Ha3BaHHe accoimauHH 6epe3bi Bbi3BaHO, no-BHAHMo- 
ny, TeM, hto 3ana#Hee 6epe3a b ejibHHKax BCipenaeTCH pe^Ko. 3 to aobojibho BJia^cHbiH 
BapHaHT khcjihhhhkob, o HeM c bhA eTeJibCTByeT BbicoKoe nocTOHHCTBo Galium palustre, 
Lysimachia vulgaris. Ha B03BbiineHH0CTax ioro-BOCTOKa riojibiUH BCTpenaeTCH 3HAe- 
MHHHaa acc. Abietetum polonicum (Dziub, 1928) Br.-Bl. et Vlieg. 1939. B ApeBOCToe 
3 toh accouHaniiH AOMHHHpyeT nnxTa {Abies alba), b TpaBHOM apyce oGnnbHbi Vaccini¬ 
um myrtillus, Maianthemum bifolium, Oxalis acetosella, Luzula pilosa , Dryopteris car¬ 
thusiana. B moxobom apyce maBHyio poJib nrpaiOT Pleurozium schreberi, Hylocomi- 
urn splendens, Polytrichum for mo sum, Thuidium tamariscifolium (Matuszkiewicz, 1977; 
Fijalkowski et al., 1990). 

^HtfHfjepeHUHajibHbie bhabi cyGaccounaitHH Piceetum excelsae oxalidetosum 
(C. Mayer, 193 7) Tx. 1937 — Oxalis acetosella , Luzula luzuloides, Phegopteris connecti- 
lis, Fagus sylvatica. Co 3HaHHTeAbHbiM oGhjihcm BcxpenaioTca Polytrichum attenuatum, 
Dicranum scoparium, Avenella flexuosa , Vaccinium myrtillus (Tuxen, 1937). B Ckbhah- 
hhbhh niHpoKo pacnpocTpaHeH ran cooGmecTBa Picea abies-Oxalis acetosella-Melica 
nutans (Pahlsson, 1994), b kotopom AOMHHaHTaMH BbicrynaiOT Oxalis acetosella, Maian¬ 
themum bifolium, Melampyrum sylvaticum, Trientalis europaea, Gymnocarpium dryop¬ 
teris, Vaccinium myrtillus. 3tot ran cooTBeTCTByeT cyGacc. Melico-Piceetum typicum 
(Kielland-Lund, 1981). 

B HaniHx MaTepnajiax hmciotch onncaHHa ejibHHKOB c bbicokhm npoeKTHBHbiM 
noKpbiraeM Dryopteris carthusiana, D. austriaca, Gymnocarpium dryopteris h Athyri¬ 
um fdix-femina. Dryopteris austriaca npoxBjmeT XBHoe raroTeHHe k enoBbiM necaM, 
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a ocTajibHbie BHAbi iiinpoKO pacnpocrpaHeHbi h b npoH3BOAHbix MejiKOJiHCTBeHHbix jiecax. 
no (jwiopHCTHnecKOMy cocTaBy nanopoTHHKOBbie ejibHHKH 6jiH>Ke Bcero k ejibHHKy khc- 
JIHHHOMy, B CB5I3H C 4CM 6bIJIO npOBe^eHO CpaBHeHHe 3THX eJlbHHKOB C KHCJIHHHHKaMH. 

EjioBbie jieca c AOMHHHpOBaHHeM b TpaBHHOM npyce KpynHbix nanopoTHHKOB hhotab 
paccMaTpHBaK)T KaK OAHy accounauHio He3aBHCHMO ot Toro, KaKOH H3 bhaob npeoGjia- 
AaeT(KopHarHH, 1929; KopnaniH, CeHAHHHOBa-KopnarHHa, 1957;HeBCKHH, 1960; Hro- 
niHHa, 1964; lOpxeBHH h AP-, 1971, 1979), ho no (JjjiopHCTHnecKOMy cocTaBy, a 3HanHTH 
no ycjiOBHHM 3KOTona ohh ne OAHHaKOBbi. nanoporaHKH He npeACTaBjraiOT coGoh oaho- 
pOAHOH 3KOJ!OrO-4)HTOUeHOTHHeCKOH rpynnbl, H BHAOBbie pa3JIHHHX B 3KOJIOFHH Heo 6 - 
XOAHMO yHHTbIBaTb. 

Tpynna cooGmecTB ejibHHKOB c bbicokhm oGhjihcm Dryopteris austriaca HMeeT 
HeGojibinyio rpynny AHtjufjepeHUHajibHbix bhaob b TpaBHHOM Jipyce, ho OHa He HMeeT Ka- 
koh-jih 6 o 3KOJiorHHecKOH cneuH(J)HKH, nosTOMy Mbi paccMaTpHBaeM ee jiHuib b paHre 
cy 6 accouHanHH dryopteridetosum austriacae. B moxobom apyce OTHOCHTejibHo BbicoKoe 
nocTOJiHCTBO HMeiOT Polytrichum commune h Sphagnum girgensohnii , hto roBopHT o 
noBbiineHHOM 3 acTOHHOM yBJia^CHeHHH. KpoMe toto, bhabi 3 toh rpynnbi hmciot MaKCH- 
MyM BCTpenaeMOCTH, He chjibho OTJiHHaiomHHCJi ot BCTpenaeMOCTH b KaKOH-TO coceA- 
Hew rpynne onncaHHH. 3Ta AH(])(|)epeHUHajibHaJi rpynna MO^ceT 6 biTb cjiynaHHOH, B03- 
HHKHieH b pe 3 yjibTaTe BcerAa Gojibiiioro BbiGopoHHoro BapbnpoBaHHH. Cy m no jiHTepa- 
Type, Dryopteris austriaca BCTpenaeTCfl ropa3AO name h c Gojiee bbicokhm oGhjihcm 
b ejibHHKax npe^ypajibK h Ypajia, h, bo3mo>kho, 3acjiy>KHBaeT BbiAejieHiw TaM b ocoGyio 
accouHanHK), ho stot Bonpoc Tpe 6 yeT aHajiH3a Gojibinoro HHCJia onncaHHH ejibHHKOB 
c BOCTOKa EBponeftcKOH Pocchh. 

B nenopo-HjibiMCKOM 3anoBeAHHKe A. A. Kopnarmi (1940) onncaji Tpw accouna- 
Uhh c AOMHHHpoBaHHeM b TpaBHHOM apyce Dryopteris austriaca (P. hylocomioso-lin- 
neani-dilatato-dryopteridosum, P. deschampsioso-dilatato-dryopteridosum, P. mixto- 
dryopteridosum). 

B nexHH onncaHa acc. Dryopterido dilatatae-Piceetum Sykora et Sofron 1981 (Jira- 
sek, 1996), KOTopaji AocTaTOHHo xopoino co otb eTCTByeT BocTOHHoeBponencKOMy ejib¬ 
HHKy KHCjiHHHOMy c npeoGjiaAaHHeM b TpaBHHOM apyce Dryopteris austriaca. Dryopte¬ 
ris carthusiana — oneHb oGbiHHbin bha b ejibHHKax khcjihhhwx no Been EBponencKOH 
Pocchh. Ejibhhkh c AOMHHHpOBaHHeM 3 toto BHAa nacTO npHBOA^TCH b JiHTepaiype h 
OTMenaeTca hx nmpoKoe pacnpocTpaHeHHe, ho b HauiHX oGuiHpHbix MaTepnajiax HMeeT- 
cji Bcero 4 onncaHHH c AOMHHHpOBaHHeM 3Toro BHAa. 

EjioBbie Jieca c AOMHHHpOBaHHeM Dryopteris carthusiana BnepBbie onncaji H. A. Ko- 
HOBajioB (1928) b naproJioBCKOM JiecHHnecTBe noA neTepGyproM (Piceetum polysticho- 
sum). Oh OTMenaji, hto 3Ta accouHamui BCTpenaeTOi no CKJioHaM, MeHee ApeHHpoBaH- 
HblM, HeM B ejIbHHKe KHCJIHHHHKe. ^Z^JUI JleHHHipaACKOH o6jl. ee npHBOAHJIH K). J\. U,HH- 
3 epjiHHr (1932) h E. B. ^MHTpHeBa (1973). Ha KoJibCKOM n-OBe 3Ta accoAHauHn 6buia 
BcipeneHa Ha pobhom njiaTO c 3aTpyAHeHHbiM apchbjkom b TepcKOM Jiecxo3e (napmeB- 
hhkob, HepTOBCKOH, 1961). B cbh 3 h c 3 thm b noAnecKe oGnjibHbi Ribes nigrum , Salix 
phylicifolia. E. n. KojiecHHKOB (1985) onncaji ee b boctohhoh nacra Gacceihiap. Bbiner- 
Abi (ior PecnyGnHKH Komh). Oh nncaji, hto 3 Ta accomiauHJi BCTpenaeTCH b npHTeppac- 
hoh Hacra noiiM, pe^ce Ha hh 3 khx ypoBHJix nepBOH HaAnoHMeHHOH Teppacw. A. A. Kop- 
narHH (1929) npHBOAHT 3iy accounauHio rsix Totcmckofo p-Ha BojioroACKon o 6 ji. B ero 
onncaHHflx oGnjibHbi h Dryopteris carthusiana , h D. austriaca. A. J\. CMHpHOBa (1943; 
1951) BbiACJiHJia Ha ceBepe Khpobckoh o 6 ji. ABe accoijHauHH c AOMHHHpOBaHHeM D. car¬ 
thusiana (P. aspidiosum, P. aspidioso-equisetosum). no abhhlim E. B. Tpo3AOBa (1950), 
b Ep^HCKOH, CMOJieHCKOH h Kajiy>KCKOH oGjiacTHx b nanoporaHKOBbix ejibHHKax npeoG- 
jiaAaer D. carthusiana . 
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JL n. Pwchh (1961) nocBHTHJi 3 toh accounauHH OT^ejibHyK) CTaTbK). Oh Ha3Baji ee 
P. oxalidoso-dryopteridosum. no onncaHHaM b PbiGhhckom Jiecxo3e oh oTMeran ee npH- 
ypOHeHHOCTb K BbipOBHeHHbIM, XOpOUIO ApCHHpOBaHHblM yqaCTKaM C AepHOBO-CJia6o- 
II0A30JIHCTbIMH CyrJIHHHCTblMH nOHBaMH. Oh OTMeHaJI, HTO 3Ta aCCOUHaUHH BCTpenaeT- 
ca nacTO b noA30Hax cpeAHeii h k»khoh Tanra, a TaKnce b noA30He xbohho-iijhpokojihct- 
BeHHbix jiecoB (Pwchh, CasejibeBa, 2002). 


ATHpaeBbiM eJibHHK (Athyrio-Piceetum) 

ArapneBbiH ejibHHK no cpaBHeHHK) c KHCJiHHHbiM OTjTHHaeTca 6oJiee bbicokhm 
nocTOHHCTBOM pnna bhaob rHrpoMe30(J)HTOB: Crepis paludosa, Angelica sylvestris , 
Circaea alpina , Filipendula ulmaria. Ranunculus repens , Cirsium heterophyllum , 
C. oleraceum , Geum rivale , Chrysosplenium alternifolium , a xaioKe hhtpo(J)htob: Ur- 
tica dioica , Stellaria nemorum. 3to CBH^eTejibCTByeT o 6onee bhcokom ysnaacHeHHH noHB 
h hx GojibmeM GoraTCTBe b arapneBOM ejibHHKe. IIpHcyTCTBHe b otoh rpynne Ajuga- 
reptans — KanpH3 BbiGopoHHoro BapbHpoBaHHn. 3tot bha CBa3aH c ranHHHo Me- 
30{J)HJlbHbIMH JiecaMH. flpeBeCHblH H KyCTapHHKOBblH apycbl HHKaKHMH CneUH(J)H- 
HeCKHMH HepTBMH He o6jia#aK)T. H3 BHAOB MXOB GoJiee BbICOKOe nOCTOaHCTBO B 3TOM 
ejibHHKe HMeiOT Climacium dendroides , Rhytidiadelphus triquetrus h Climacium dend- 
roides , ho moxoboh apyc pa3BHT oGbihho c;ia6o. 3thx otjihhhh BnojiHe AOCTaTOHHO 
ana BbmejieHHa arapneBoro enbHHKa b ocoGyio accoijHanHK). HmepecHO oTMerara, hto b 
6epe3HaKax rpynna coo6mecTB c AOMHHHpoBaHHeM Athyrium filix-femina He oSnaaaeT 
CymeCTBeHHbIMH (|)JIOpHCTHHeCKHMH OTJIHHHaMH OT 6epe3MKa KHCJIHHHOTO. 

AccouHauHio enbHHKOB c npeoGnaAaHHeM b TpaBaHOM apyce Athyrium filix-femina 
npHBoaHT C. %. Cokojiob (1928) ana khkhoh nacra KapejibCKoro nepemeHKa noA Ha3Ba- 
HneM Piceetum mixto-herbosum, a H. A. KoHOBanoB hB.A. rioBapHHUbiH (1931) — AJia 
ceBepHOH nacTH HnaceropoACKOH o6ji. acc. P. filicoso-herbosum. Ohh onncbiBajiH 3Ty 
accoAHauHio b noiiMax pex Ha top<|)bhhcto-hjihctoh noHBe. B noonecKe 3 toh accouna- 
Uhh ohh HarnjiH Ribes nigrum , Frangula alnus , Lonicera xylosteum. 3th bhabi H3peA- 
xa BCTpenaioTca h b Harnnx onncaHnax. JJjix IIoAMOCKOBba 3Ty acconnamno npHBOAHT 
H. A. KoHOBanoB (1929), a M. M. ^(aHHJioBa h B. <D. IJJaBKyHOBa (1969) — Ana Gacceima 
p. Bniuepbi b riepMCKOH o6ji. 

Ha ceBepe Khpobckoh o6ji. A. ,ZJ. CMHpHOBa (1943, 1951) onncana accouHauHio, 
b TpaBaHOM noKpoBe KOTopon AOMHHHpyeT Diplazium sibiricum ( Athyrium crenatum). 
lloAoaceHHe 3 toh accouHamm b KJiaccH^HKanHOHHOH cncTeMe enbHHKOB He BnonHe acHO, 
ho, KaaceTca, ee mo>kho oraecTH k accounauHH aTHpneBoro enbHHKa, Tax Ka k TpaBocTOH 
o6orameH paAOM BjiarojnoGHBbix bhaob: Crepis paludosa , Matteuccia struthiopteris , Ra¬ 
nunculus repens , Rubus humilifolius , Valeriana officinalis . A. A. KopnarHH (1940) npHBen 
acc. P. crenato-athyriosum ana TeppHTopHH IleHopo-HjibiHCKoro 3anoBeAHHKa, rAe OHa 
BCTpenaeTca no AOJiHHaM pen Ha xoponio ApcHHpOBaHHbix, ho AOCTaTOHHO yBJiaacHCHHbix 
noHBax. B rane cooSmecrB Picea abies-Dryopteris spp. H3 CKaHAHHaBHH AOMHHHpyioT 
HapaAy c khcjih Athyrium filix-femina , Dryopteris carthusiana , D. expansa (Pahlsson, 
1994). 3 tot ran cooTBercTByeT Eu-Piceetum athyrietosum (Kielland-Lund, 1981). 

Ejimihk MejiKonanopoTHHKOBtm (Gymnocarpio-Piceetum) 

3Ta acconnaima BbiAeneHa no npeoGnaAaHHio b TpaBHHOM apyce Gymnocarpium 
dryopteris . KpoMe Hero nocToaHHa h oGunbHa KHCJimja, nepHHKa Taicace nocToaHHa, ho 
ne oGHJibHa. K HHCJiy nocToaHHbix bhaob 3toh accounanKH npHHaaneacHT Gojibmoe hhc- 
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jio JiecHbix GopeanbHbix bhaob: Maianthemum bifolium , Trientalis europaea , Dryopteris 
carthusiana , Vaccinium vitis-idaea , MeHee nocxoHHHbi Luzulapilosa , Lycopodium anno- 
tinum. Ho b to >xe BpeMH 3 Aecb nocTOAHHbi Rubus saxatilis , Calamagrostis arundinacea , 
Convallaria majalis, Solidago virgaurea, Viola riviniana — bhabi, TecHee CBA3aHHbie c 
XHCAHHHHXaMH, HeM C HepHHHHHXaMH. j^OCTaTOHHO nOCTOAHHO IlpHCyTCTByCT pflA K»K- 
HOTae^cHbix bhaob: Melica nutans , Pam quadrifolia , Carex digitata. 

CpeAHee noKpbrrae mxob b otoh accouHauHH okojio 10 %. IIocTOAHHbi h othoch- 
TejibHO oGHJibHbi Pleurozium schreberi, Hylocomium splendens , Rhytidiadelphus tri- 
quetrus , Brachythecium salebrosum. Paa onncaHHH Gbin caejiaH b 3 anaAHOH Hacra Jle- 
HHHrpaACKOH oGn. (raTHHHCXHH, KHHrncenncxHH panoHbi), Ha BOCTOKe JleHHHrpaA- 
ckoh o 6 ji. (JIoAeHHonoJibCKHH p-oh), Ha k»khom Gepery JlaAOTH, Ha 3ary6cKOM n-OBe 
(Boaxobcxhh p-oh). 3th paHOHbi othocatca k nepexo/jHOH nojioce MeacAy noA30HaMH 
CpetfHeH H K))KHOH TaHTH. H B pa3HbIX reoGoTaHHHeCKHX paHOHHpOBaHHHX npHCOe^HHH- 
jiHCb to k kokhoh, to k cpeAHen Taiire. B noA30He cpeAHen TafirH oriHcaHHH MeAxona- 
nopoTHHKOBoro eubHHKa GbuiH CAenaHbi b BbiTeropcxoM p-He Boaotoacxoh oGji. (o3e- 
pa LLlHM 03 epo, riaBmo 3 epo) h b KapejiHH (MeABeaceropcxHH p-H, boctohhbih Geper IIo- 
BeHeuKoro 3 ajiHBa Ohcth). ^Ba onncaHM H 3 Mo>xaHCXoro p-Ha Mockobckoh oGji. c 
AOMHHH poBaHneM Gymnocarpium dryopteris Gbiah HCKJiiOHeHbi H 3 3 toh rpynnbi onnca- 
hhh, Tax xax TaM Gymnocarpium dryopteris AOMHHHpyeT Ha hhom (fmopHcranecxoM <J>o- 
He B n0A30He XBOHHO-IHHpOXOAHCTBeHHblX JieCOB. 

3to ceBepHan accouHaijHA othochtcabho Gorarax cabhhxob. OHa BCTpenaeTCA 
b ycjiOBHBx Hecxojibxo Gojibmero GoraTCTBa nonBbi no cpaBHeHHio c enbHHXOM nepHHH- 
HblM H He3HaHHTeJlbHOTO yBeJIHHOHHH BJia^CHOCTH npH BbICOXOH npOTOHHOCTH (Kopna- 
thh, 1940). Gymnocarpium dryopteris BCTpenaeTCH b enoBbix jiecax h KttKHee, ho TaM oh 
y>xe He nrpaeT 3aMeTHOH pojiH b TpaBHHOM noxpoBe Ha Gorarax noHBax, ycTynaa MecTO 
BH^aM Tae^cHoro BbicoxoTpaBbA hjih HeMopanbHbiM bhabm. 

Hame Bcero 3 iy accoimauHio omicbiBajiH b noA30He ceBepHOH Tanra. Ee npHBOAAT jxjiz 
Kojibcxoro n- 0 Ba (ABpopHH h Ap., 1936; IlapiiieBHHxoB, HepTOBCXOH, 1961; Hhxohob, Jle- 
GeAeBa, 1976), aaa npnGejiOMopcxoH hh3mchhocth b KapejiHH (BnjiHxaHHeH h Ap., 1977). 
B ceBepHOH nojiOBHHe ApxaHrenbcxoii oGji. OHa Gbrna BcrpeneHa A. M. JleoHTbeBbiM 
(1937), JI. A. Coxoaoboh (1937), H. CaGypoBbiM (1972). JIjul PecnyGjiHXH Komh ee 
npHBOAflT <D. B. CaMGyx (1932), A. A. KopnarHH (1956). CaMGyx OTMenan 3Ha4HTejibHoe 
ynacTHe Oxalis acetosella b 3toh accoAHaijHH. JJjix TeppHTopHH IleHopo-HnbiHcxoro 3ano- 
BeAHHxa KopnarHH (1940) npHBen neibipe accoimauHH co 3HaHHTenbHbiM oGhjihcm Gymno¬ 
carpium dryopteris : P. hylocomioso-linneani-dryopteridosum, P. oxalidoso-linneani-dryop- 
teridosum, P. deschampsioso-linneani- diyopteridosum h P. herboso-linneani-dryopterido- 
sum. Bee ohh Moryr GbiTb BXJiiOHeHbi b acc. Gymnocarpio-Piceetum. JJjul noA30Hbi cpeAHefi 
Tarnn Ypana K. H. UroniHHa (1964) npHBOAHT nHXTOBo-enoBbie khc jihhh o-m e ako nan op ot- 
HHX0 B0-3eAeH0M0iiiHbie neca. OrAenbHyio acc. Piceetum gymnocarpiosum bmacajiiot 
JI. II. Pwchh h JI. H. CaBejibeBa (2002). 

B cboahoh paGoTe no pacTHTejibHocra CxaH ahhbbhh npHBeACH ran Picea abi- 
es-Gymnocarpium dryopteris-Phegopteris connectilis (Pahlsson, 1994), b xotopom ao- 
MHHaHTaMH TpaBAHoro Hpyca BbicxynaioT Gymnocarpium dryopteris h Oxalis acetosella . 
3tot THn cooTBeTCTByeT cyGacc. Eu-Piceetum dryopteridosum Kielland-Lund, 1981. 

Ejibhhk HeMopajibHOTpaBHbii! (Aegopodio-Piceetum) 

K 3toh accouHauHH oTHeceHbi enbHHXH, b TpaBAHOM noxpoBe xoTopwx 3Ha4HTenb- 
Hoe ynacTHe npHHHMaiOT HeMopajibHbie bhabi. Y reoGoTaHHXOB HeT eAHHornacHH b ot- 
HomeHHH oGbeMa 3toh rpynnbi bhaob. Mm othochm x Hen ahuib te bhabi, (JjHTOiieHO- 
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THHecKHH onTHMyM KOTopbix neacHT b uiHpoKOJiHCTBeHHbix Jiecax Ha BOAopa3nenax. 
Ii3 3 toh rpynnbi b enbHHKax aobojibho iimpoKo BCTpenaiOTca Galeobdolon luteum, Stel- 
laria holostea, Asarum europaeum , Hepatica nobilis , Pulmonaria obscura , Viola mirabi- 
lis , Galium odor a turn, Aegopodium podagraria , Ranunculus cassubicus , Lathyrus ver- 
nus , Mercurialis perennis. 

3ia accouHamia ejibHHKOB xapaicrepH3yeTca 3HanHTeJibHbiM ynacTneM HeMopajib- 
Hbix bhaob b TpaBHHOM apyce. 3 thm oHa, npeacAe Bcero, h OTJiHnaeTca ot eJibHmca khc- 
jiHHHoro. B coMKHyroM ApeBecHOM apyce rocnoACTByeT ejib c hcSojibiiioh npHMecbio 
6 epe 3 bi {Betula pendula) h ochhbi. B noApocre npeoGjia^aeT ejib, a oGnjme h nocToaHCT- 
bo Apyrnx ^peBecHbix nopoA hcbcjihro. B KycTapHHKOBOM apyce caMbiM o 6 hjibhbim bh- 
AOM aBJiaeica paOHHa. 

B TpaBaHOM apyce caMbiii oGhjibhbih bha — Oxalis acetosella , ho noKpbiTHe hcmo- 
pajibHbix TpaBaHHCTbix bhaob b cyMMe npHMepHO TaKoe ace, kslk h y khcjihubi. 3th bham 
B biciynaioT 3Aecb b KanecTBe KOJiJieKTHBHoro AOMKHanra. Han 6 ojiee o 6 HJibHbi h nocTo- 
aHHbi H3 mix Aegopodium podagraria , Stellaria holostea, Galeobdolon luteum , Pulmo¬ 
naria obscura , Hepatica nobilis , Asarum europaeum , Anemone nemorosa. 

Or Apyrax accouwauHH 3 Toh rpynnbi ejibHHK HeMopajibHOTpaBHbin OTjiHnaeTca 60 - 
Jiee BbicoKHM nocToaHCTBOM b KycTapHHKOBOM apyce Corylus avellana , Lonicera xylo- 
steum , Daphne mezereum . ,Q,Ba nocneAHHX BHAa— bham K>acHOTaeacHbix JiecoB Ha 6 ora- 
Tbix noHBax, a Corylus avellana — bha, tccho CBa 3 aHHbiH c uiHpoKOJiHCTBeHHbiMH neca- 
mh. B 3Toii accouHauHH MHHHMajibHo ynacrae b npeAeJiax a&hhoh rpynnbi accoimannH 
Vaccinium myrtillus, V . vitis-idaea, Maianthemum bifolium , Trientalis europaea. IIojio- 
acHTejibHo xapaKTepH3yeTca 3Ta accoaHanna othochtcjibho bbicokhm nocToaHCTBOM h 
oOhjihcm HeMopajibHbix bhaob. 3th bhabi 6 wjih Hcnojib30BaHbi Ann BbiAejieHHa HeMo- 
paJibHOTpaBHoro eubHHKa, ho b rpynny AHtfxjjepeHAHaJibHbix bhaob boihjih Taxace Carex 
digitata , Melica nutans , KOTopwe HHorAa paccMaTpHBaiOT KaK bhaki ninpoKOJiHCTBeH- 
Hbix JiecoB, ho 6e3 AocTaTOHHoro Ha to ocHOBamia. KpoMe Toro, b 3 Ty rpynny bxoaht 
Actaea spicata , Fragaria vesca h Veronica chamaedrys , CBHAeTejibCTByiomHe tojibko 
o 6 oJiee GoraTbix nonBax. 

Moxoboh apyc pa 3 BHT xyace, hqm b ApyrHx accounaimax khcjihhhoh rpynnbi, hto 
oStacHaeTca 3aTeHeHHeM noBepxHOCTH nonBbi xopoino pa3BHTbiM TpaBaHbiM noKpoBOM 
h 6 ojiee oShjibhbim jihctobbim onaAOM, MexaHHHecKH 3aBajiHBaiomHM acphhhbi mxob. 
OTpHuaTeabHo pearnpyioT Ha 3 to THnHHHbie TaeacHbie bhabi: Pleurozium schreberi , Dic- 
ranum scoparium , D. polysetum. 

Ejibhhk HeMopajiBHOTpaBHbiH nocTeneHHo cMeHaeT ejibHHK khcjihhhhh b HanpaBJie- 
hhh c ceBepa Ha ior. CKojibKo-HnGyAb pe3KOH rpaHHUbi MeacAy 3 thmh acconHainiaMH 
HeT, nocTeneHHo yBejiHHHBaeTca hhcjio HeMopajibHbix bhaob b TpaBaHOM apyce h hx 
o6ujiHe. OnncaHHa othochjih k otoh accoijHauHH, KorAa cyMMapHoe noKpbirae HeMo¬ 
pajibHbix BHAOB AOCTHraJIO 10—15 %. 

CyMMapHoe npoeKTHBHoe noKpbrrne HeMopajibHbix bhaob b TpaBaHOM apyce npH- 
MepHO TaKoe ace, KaK y khcjihubi. 

BnepBbie 3 Ty accounauHio onncaji K). J\. UHH 3 epjiHHr (1932) b JleHHHrpaACKOH o 6 jl 
A. A. HimeHKo (I960) oTMenan pacnpocTpaHeHHe 3 toh accounaimH Ha Opaobhkckom ruia- 
tohb loacHOH nacTH OHeaccKO-BajiAaHCKOH rpaABi h ee CBa3b c HanOonee njioAopoAHBiMH, 
HaCTO H3BeCTHaKOBbIMH nOHBaMH. B BOJIOTOACKOH o 6 jI. 3Ty aCCOAHaUHK) OnHCHBajIH 
K. A. raBpnjiOB h B. T. KapnoB (1962) noA Ha 3 BaHiieM Piceetum oxalidoso-herbosum. 3 to 
ejibHHKH I SoHHTeTa c 3anacoM Ap^BecHHbi k CTOJieTHeMy B03pacTy — 400—450 M 3 /ra. 
H. 5L Kau (1929) npHBen Taicne enbHHKH Ana ceBepHOH nacra HnaceropoACKOH o 6 n. JJjw 
Been TeppHTOpHH EBponencKOH Pocchh npHBOAHTca acc. P. herboso-oxalidosum c bbicokhm 
o 6 hjihcm HeMopajibHbix TpaBaHHCTbix bhaob (Pbichh, CaBejibeBa, 2002). 
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HanGoAee ceBepHbiMH MecTOHaxon<AeHHAMH 3 toh accoiiHaitHH cneAyeT CMHTaTb ce- 
BepHbie panoHbi Khpobckoh o6ji. (CMHpHOBa, 1951; BacHjieBHH, 2003) h K»KHbie pawo- 
hm Pecny6jiHKH Komh (MapTbmeHKO, 1999). 

B EejiopyccHH 3Ta accounauHA, KOTopyio GenopyccKHe reoGoiaHHKH Ha3WBaK)T Pi- 
ceetum aegopodiosum (lOpKeBHH h Ap., 1971, 1979), 3aHHMaeT 2.1 % nnomaAH enoBbix 
jiecoB. Ohh nniuyT o ee npHyponeHHOCTH k noA30He XBOHHO-niHpoKOAHCTBeHHbix jiecoB. 

3Ty accoaHauHK) HeoAHOKpaTHO onncbiBajiH Ha Ypane. Ee npHBOAHT E. H. lOpreH- 
coh (1959) noA Ha3BaHHeM cjikhhk pa3HOTpaBHWH, a M. M. JJaHHjioBa (1961) noA Ha3Ba- 
HHeM Piceetum herbosum aaa cpeAHen Tanra ITepMCKOH oGa. Ha boctohhom ckaohc 
Y pajia, b noA 30 He ioachoh Tanra K. H. MroiiiHHOH (1964) onncaHbi nnxTOBO-eAOBbie Ae- 
ca c cochoh KHCAHHHO-CHbiTeBbie, a M. M. flaHHAOBa h B. O. UlaBKyHOBa (1969) onnca- 
ah eAbHHKH c AOMHHHpoBaHHeM cHbiTH b TpaBAHOM Apyce b Gacceime p. Bnmepbi, B 
riepMCKOH o6a. 

B YAMypTHH onncaHa acc. Piceetum herbosum, b TpaBAHOM Apyce KOTopon BCTpena- 
eTCA p«A HeMOpaAbHbIX BHAOB, HO KpOMe HHX BCTpeHaiOTCX BHAbI H GoAee BAaACHbIX Mec- 
TOoGuTaHHM: Athyrium filix-femina, Matteuccia struthiopteris , Cirsium oleraceum , Fi- 
lipendula ulmaria (MycTacfwH, 1938). 3Ta accounauHA npeACTaBAAeT coGoh nepexoA 
K eAbHHKy BbICOKOTpaBHOMy. 

Jl. r. EA3pOB (1966) BblAeAHA acCOUHaUHK) eAbHHK BOAOCHCTOOCOKOBblH, TAe B TpaBA- 
hom Apyce AOMHHHpyeT Carex pilosa , ho no xapaicrepHCTHKe 3 toh accoitHaiiHH bhaho, 
hto ee npaBHAbHee othochtb k eAOBO-uiHpoKOAHCTBeHHbiM AecaM, Tax Kax b noAAecxe 
HepeAKO oGHAbHa nemHHa. A b ApeBecHOM Apyce k eAH npHMeuiHBaiOTCx Ay6, Anna h 
kach. 

B npoApoMyce KAacca Vaccinio — Piceetea (Braun-Blanquet et al., 1939) npHBeAeHa 
acc. Pineto-Piceetum centrorossicum Br.-BI. et Sissingh 1939. OHa onncaHa no 36 onn- 
CaHHAM H. A. KOHOBaAOBa H3 OKpeCTHOCTeH MoCKBbl. 3Ta aCCOUHaUHA BKAK)4aeT eAb¬ 
HHKH H COCHAKH GpyCHHHHHe, GpyCHHHHO-HepHHHHbie, KHCAHHHO-HepHHHHbie H HepHHH- 
Hbie. B KanecTBe AH<i)(|)epeHaHaAbHbix bhaob, OTAHHaiomHx 3iy accounauHio ot Apyrnx 
accounaitHH noACOK)3a Piceion septentrionale, npHBeAem>i Potentilla erecta , Stellaria ho- 
lostea , Angelica sylvestris , Betonica officinalis , Lonicera xylosteum , Galium mollugo, 
Rhodobryum roseum , Asarum europaeum , Campanula persicifolia , Melampyrum nemo- 
rosum , Polytrichum commune , Rosa majalis . Flo 3 KOAoniHecxoH aMiiAHTyAe 3Ta accouna- 
UHA 3HaHHTeAbHO IHHpe AK) 60 H aCCOAHaiJHH, BblACAACMOH B Aecax POCCHH, HO OHa ABHO 
BKAtonaeT HeMopaAbHOTpaBHbie eAbHHKH. K coAcaAeHHio, 3Ta accoanauHA 6biAa b AaAb- 
HeftmeM 3a6biTa h b EBpone, h HauiHMH npHBepnceHuaMH ({)AopHCTHHecKOH KAaccH(|>H- 
KaitHH. 

EAbHHKH CO 3HaHHTeAbHbIM ynaCTHeM B TpaBAHOM Apyce HeMOpaAbHbIX BHAOB nac- 
to BCTpenaiOTCA b ropax LJeHTpanbHOH EBponu h Anbnax. B Piceeto-Abietum praealpi- 
num Oberd 1950 subass. asperuletosum o6HAbHbi Galium rotundifolium h G. odoratum 
(Meyer, 1954). B hhachcm acchom nonce KapnaT Ha H3BecTKOBbix nouBax pacnpompaHe- 
Ha acc. Galio (rotundifolii)—Piceetum carpaticum J. Matuszkiewicz 1977. H 3 bhaob KAac¬ 
ca Querco—Fagetea b h qPl nacTO BCTpenaioTCA Galeobdolon luteum, Dentaria glandulosa , 
Epilobium montanum , Dryopteris filix-mas , Sanicula europaea , Galium rotundifolium , ho 
3Ta accoitHauHA othochtca k Kfiaccy Vaccinio — Piceetea (Matuszkiewicz, 1984). 


SjiaroAapHOCTH 

PaGoTa BbinoAHeHa npn ({)HHaHCOBOH noAAepncKe PoccHHCKoro (j)OHAa (JjyHAaMeH- 
TaAbHbix HCCAeAOBaHHH (npoeKT Ne 01-04-49629). 
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SUMMARY 

The association group of wood sorrel spruce forests includes four associations with high abundance 
of wood sorrel in the herb layer. They differ from bilberry spruce forests by richer soils with better drai¬ 
nage. Ass. Oxalido-Piceetum is the main association of spruce forests in the southern boreal zone. 
It has no differential species group within this association group. Two subassociations are distinguished 
in this association: dryopteridetosum carthusianae and dryopteridetosum austriacae. Ass. Athyrio-Pi- 
ceetum has a group of differential hygromesophytic species. Ass. Gymnocarpio-Piceetum is a northern 
association on relatively rich soils. It is distributed in the northern and middle boreal zones mainly. A 
large group of nemoral species in the herb layer is typical to ass. Aegopodio-Piceetum. Every of these 
species has a medium degree of constancy, but as a whole they are codominate with wood sorrel. 
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BA CILLARIOPHYTA nJIAHKTOHA TOPHMX 03EP 
EACCEHHA PEKH JIEHEI. 1. CENTROPHYCEAE 

S.I.GENKAL, N.A.BONDARENKO. BACILLARIOPHYTA 
IN PLANKTON OF MOUNTAIN LAKES OF THE LENA RIVER BASIN. 1. CENTROPHYCEAE 

1 MHCTHTyr Cnio.'ioi Mii BHyrpeHHMX boh hm. H. R. 1 lanamiHa PAH 
152742 EopoK, HpocAaBCKaa o6a., HeKoy3CKMii p-H 
2 JlHMH0JI0rM4eCKMH HHCTHTyT CO PAH 
664033 MpKyrcK, yji. yjiaH-EaTopCKaa, 3 
riocTynHJia 18.12.2003 

PfoyneHne 4>HTon:iaHKTOHa pnzia ropHbix boaocmob Sacceitaa p. Jlenbi (3a6aiiKajibe) c noMombio Me- 
TOAOB 3JICKTpOHHOH MHKpOCKOFlHH BbIHBHJIO 28 TaKCOHOB UeHTpHHeCKHX AHaTOMOBbIX BOAOpOCAeH. CpCAH 
hhx OKa3ajiHCb 18 HOBbrx aah (jjjiopbi Bacillariophyta 3a6aHKaJibH s b tom HHCJie 3 hacmhkh EaHKana — Aula- 
cos eir a baicalensis h Stephanodiscus meyerii. B 03 . XaMKaHAa o6Hapy>KeH cnopoo6pa3yiomHH A. islandica. 

KAioneBbie cjiOBa: (J)AOpa Bacillariophyta , Centrophyceae , ropHbie 03epa, 3a6aiiKaAbe. 

CBeAeHHH no aJibro(J)Jiope ? b HacraocTH Bacillariophyta , ropHbix h BbicoxoropHbix 
03ep 3a6aHxajiba HeMHorouHcneHHbi. Hmciotch xpaTXHe AaHHbie o neHHaTHbix AnaTo- 
MOBbix BOAopocnax 03. OpoH, onpeAejieHHbix TOJibKo a o poAa (LUyjibra, 1953; Tomhjiob, 
1954) h o KOJiHHecTBe b hcm TaxcoHOB BOAopocjien (PycaHOB, 2001; Tojihmh, Shhobecb, 
2001). no pe3yjibTaTaM cBeTOMHXpocxonHHecxHx HccjieAOBaHHH nuaHKTOHa Tpex 03ep 
3a6aMKajibH (Bojibinoe h Majioe JlenpHHAo, JlenpHHAOxaH) h 3JiexTpoHH0-MHxpocxonH- 
necxoro H3yHeHHB rojioijeHOBbix ocaAXOB 03. Majioe JlenpHHAo 6biJio BbniBJieHO 12 Tax- 
cohob AeHTpmecKHX AnaTOMOBbix: Aulacoseira granulata , A. distans , Cyclotella comta, 
C. ocellata subsp. nov., C. kuetzingiana, C. kisselevi , Coscinodiscus sp., Melosira distans 
morpha lirata , M. italica var. italica, M. islandica, Stephanodiscus dubius subsp. sibirica 
(Tomhjiob, 1954; AHTHnoBa, lllyjibra, 1962; JIornHOBa h ap*, 1986; Orjibi, 1998). no3A- 
Hee b (J)HTonAaHKTOHe 03ep TojibuOBoe, BoJibuioe h Majioe JlenpHHAo, JlenpHHAOxaH, 
/J,aBaT4aH, fleBonaHAa, HoMaMa h Ojiohtao 6buio 3a<fwxcHpoBaHo 13 TaxcoHOB Centro¬ 
phyceae, b tom HHCJie HOBbie a™ 3Toro perHOHa — Aulacoseira distans var. nivalis , 
A. subarctica , Cyclotella tripartita , Ellerbeckia arenaria, Rhizosolenia eriensis, Stepha¬ 
nodiscus agassizensis h S. minutulus (TeHxaji, EoHAapeHxo, 2001). 

U^Qiib HacToamero HccjieAOBaHHH — H3ynHTb bhaoboh cocTaB Bacillariophyta rop¬ 
Hbix yAbTpaoAHroTpo^Hbix 03ep 6acceHHa p. JleHbi, pacnoJioaceHHbix b 3a6aHxajibe. 


MaTepnaa h mctoaei HccjieAOBaHHH 

MaTepnaAOM nocnyjKHAH npo6bi (J)HTonjiaHXTOHa, co6paHHbie Ha HexoTopbix rop¬ 
Hbix h BbicoxoropHbix 03epax, pacnonojxeHHbix Ha TeppHTOpHH HpxyTcxon, Hhthh- 
cxoh o6jiacTen h pecny6nnxH Caxa (^IxyTHs), b Oacceimax pex Bhthm h OjiexMa, 
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CxeMa pacnojio>KeHHfl HCCJieayeMbix 03ep. 

1 — OpoH, 2 — AMajiMK, 3 — Hhhhhckoc, 4 — Hena, 5 — KaMKaHAa. 


UpHTOKOB JleHM (cm. pncyHOK). CaMLIH KpyilHBIH H3 HCCJieAOBaHHWX BOAOeMOB — 
03. OpoH. Ero OTHHa 18 km, uiHpHHa 2.3—6.4 km, HanGojibinafl rjiyGmia 184 m (Tomh- 
jiob, 1954; AjieKceeB h ap*, 1999). Chepo pacnojioaceHO Ha BbicoTe 330 m HaA yp. m., 
B 17 KM OT BHTHMa, COCAHHflJICb C HCH npOTOKOH IIIHpHHOH OKOJIO 600 M. CHCTeMa 03ep 
Ha p. AMajibiK (npHTOK BHTHMa) HaxoAHTca Ha a6cojnoTHOH BbicoTe 823—860 m. 03epa 
He6ojibuiHe 0.5—0.85 km aji. h 0.15—0.25 km limp. (AneKceeB h AP-, 1999). 03epa He- 
na h Hhhhhckhc pacnojio^ceHbi Ha xp. YAOKaH, b Gacceime npHTOKa BHTHMa p. Kanap, 
nepBoe Ha BbicoTe 1430 m HaA yp. m., BTopbie — 1370—1379 m HaA yp. m. Ohh Meji- 
rae (MaKCHMajibHaa rjiy6HHa 4.5—29 m), He6ojibniHe: AJiHHa 0.19—1.46 km, iimpn- 
Ha 0.13 — 0.73 km, HMeiOT Hameo6pa3Hyio <f>opMy, bbicokhc 6epera, b otjihhhc ot Apy- 
rax xoporno nporpeBaioTCfl. 03. KaMKaHAa HaxoAHTca Ha aGcojnoTHoii BbicoTe 1087 m, 
b 6acceHHe peK OjieKMbi h Xbhh (iot ftKymn). JJjnma, 03epa okojio 4 km, umpHHa 
0.4 — 0.75 km, MaKCHMajibHaa rjiy6HHa 48 m. 

HccjieAOBaHHbie boaocmh yjibTpaojmroTpo<f>Hbie, c oraocHTejibHO hh3khmh tcm- 
nepaTypaMH h bmcokhm coAepacaHHeM KHCJiopoAa, noKpwTbi jibAOM 8—9 Mec b ro- 
Ay. BcKpbirae hx oto JibAa npoHCXOAHT name Bcero b nepBOH nonoBHHe hiohh, jieAO- 
CTaB -B OKTflGpe. 

ripoGbi (^HTonjiaHKTOHa 03. KaMKaHAa hi chctcmm AMajibiKCKHx 03ep OTGnpajiHCb 
jieTOM 2000—2001 rr. MaTepnajiOM jjjw H3yneHHB iuiaHKTOHHOH ^Jiopbi OpoHa nocjiy- 
hchjih npoGbi, coSpaHHbie b TeneHHe nepHOAa otkpwtoh boaw b 2000—2002 it., Hhhhh- 
ckhx 03ep h ^enbi — jictom 2002 r. OTSHpajiHCb KaK cerabie, TaK h GaTOMerpHnecKHe 
npoGbi, KOTopbie (JmKCHpoBajiHCb pacTBopoM YrepMejiH h KOHijeHTpHpoBajiHCb otctoh- 
hmm MeTOAOM. IIpoGbi npeAsapHTenbHO npocMaTpHBajiHCb b KaMepe oGbcmom 0.1 mji, 
b abohhoh noBTOpHOCTH b cbctobom MHKpocKone «Pereval», npn yBejiHHeHHH X720 
h X1200. 
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OcBoGo^meHHe KJieTOK ot opraHHHecKHx BemecTB iipoboahjih mctoaom xojioaho- 
ro c^cHraHHH (EanoHOB, 1975). npenapara BOAopocjieH HCCJieAOBajm c noMombio cxa- 
HHpyiomero 3JieKTpoHHoro MHKpocKona (JSM-25 S). 


Pe3yjii>TaTW h hx oScyjKAeHHe 

B MOMem HCCJieAOBaHHH b ruiaHKTOHe AMajibiKCKHx 03ep h 03. KaMKaH^a aomhhh- 
poBanH npe^cTaBHTe^H poAa Cyclotella , hhcjichhoctb KOTopwx K 0 Jie 6 ajiacb b npe^ejiax 
50 — 400 tlic. kji/ji, oTMeneHo ayKCoaiopoo6pa30BaHHe. Bhabi Aulacoseira 6 bijih Majio- 
HHCJieHHbi, HaOjiiOAajicfl npouecc o6pa30BaHHH cnop y A. islandica. Hhhhhckhc 03epa h 
03 . Hena xapaKTepH3yiOTCA caMWM 6 ojibiiihm bhaobbim pa3Hoo6pa3HeM n ji aHKTo h hbix 
BO^O pOCJieft epe^H HCCAeAOBaHHBIX 03ep. ^OMHHHpOBaJIH 30JI0THCTbie BOAOpOCJIH H 3 

poAOB Kephyrion h Dinobryon , kojihhcctbo ahbtomobbix Gbijio He3HaHHTejibH0. OpoH 

B npO^yKUHOHHOM IIJiaHe - CaMblH 6 eAHbIH H3 Bcex HCCJieAOBaHHblX BOAOeMOB, HTO 

CBH3aHO c ero npoToraocTbio. 3a HCKjnoneHHeM oceHHero nepnoAa, b ero ruiaHKTOHe pe- 
rHCTpwpOBaJIHCb eAHHHHHbie KJieTKH HJIH KOJIOHHH BOAOpOCJieH. OceHBK) 3a CHeT pa3BH- 
tha b OTKpbiTOH nacTH 03epa bhaob Dinobryon h Chrysococcus biporus Skuja 6noMac- 
ca B03pacTajia ao 300 Mr/M 3 . 

ripH OJieKTpOHHO-MHKpOCKOriHHeCKOM H3yHeHHH AHaTOMOBBIX 3THX 03ep 6bIJIO o6Ha- 
pyxceHO 28 npeACTaBHTeneii Centrophyceae. Hx KpaTKHe AHarH03bi h opHrHHajibHbie 
MHKpo<|>OTorpa(j)HH npHBOA^TCH HH^ce (* — HOBbie aaa 3a6aHKanbii). 

* Aulacoseira alpigena (Grun.) Krammer (TaGji. I, /, 2). Ctbopkh 6.1—10.9 mkm 
b AHaM., 4.7—8.1 mkm bbic., pjiaob apeoji 16—22 b 10 mkm, apeoji b p^Ay 20 — 27 

b 10 MKM. 

Cbepa AManbiK, Hhhhhckhc, c^hhhhho. 

Ha TeppHTOpHH Pocchh HaftAeH b 03epax, pexax h pynbnx ^ajibHero BocToxa, 3a- 
6aHKajibH, CeBepo-3ana^a, b BOAoeMax c hh3Koh MHHepajiH 3 auHeH h pH ot 6.5 ao 7.0 
(reHKaA, TpH(J)OHOBa, 2002). 

A. ambiqua (Grun.) Sim. (Ta6ji. I, 3, 4). Ctbopkh 6 — 10 mkm b AHaM., 11.7 — 
13.5 mkm bhc., phaob apeoji 15 — 16 b pflAy 18 b 10 mkm. 

03. AMaJIbIK, eAHHHHHO. 

Kocmoiiojiht, HHAH(j)(f)epeHT, ajiKajiH(j)HJi, Me3ocanpo6, b Macce b Me30Tpo<f>Hbix h 
cna6o 3BTpoc])Hbix 03epax h pexax (flaBbiAOBa, MoHceeBa, 1992). 

*A. baicalensis (K. Meyer) Sim. (Ta6ji. I, 5). Ctbopkh 17—22.2 mkm b AHaM., 17— 
44.4 mkm Bbic., phaob apeoji 6 — 9 b 10 mkm, apeon b pxjxy 5 — 6 b 10 mkm. 

03epa AManbiK, KaMKaHAa, cahhhhho. 

OhACMHK 03. EaHKaJI (?), HHAH<|>4)epeHT, aJIKaJIH(J)HJI, CTCHOTepMHblH, xoaoaojho 6 h- 

BbiH bha (reHKaji, nonoBCKan, 1991; ,ZtaBbiAOBa, MonceeBa, 1992; nonoBcxaji h Ap., 
2002 ). 

A. islandica (O. Mull.) Sim. (Ta6ji. I, 6 , 7). CTBopxa 12.1 mkm b AHaM., 12.1 mkm bbic., 
Phaob apeoji 15 b 10 mkm, apeoji b paay 16 b 10 mkm. Cnopbi 8 — 15 mkm b AHaM., 8.5— 
17.8 mkm bbic., phaob apeoji 12—14 b 10 mkm, apeoji b p^Ay 12 — 17 b 10 mkm. 

03. AMajibiK, eAHHHHHo. Cnopw b 03. KaMKaHAa. 

PacnpocipaHeH b 03epax 6opeajibHOH o6jiac™, CTeHOTepMHBiH xojioaojhoGhbbih 
bha, HHAH^)cJ)epeHT, ajiKanH(])HJi, ojiHrocanpo6 (flaBbiAOBa, MonceeBa, 1992). 

Cnopoo6pa3yK>mHH A. islandica H3 03. EaHKaji BbiAeneH b hobbih bha — A . skwort- 
zowii Edlund, Stoermer et Taylor (Edlund et al., 1996). 3Ta BOAopocjib 6biJia o6Hapy- 
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xeHa h b 03. XaHKa (Ckbopuob, 1929; reHKan, lllyp, 2000). Ilo HameMy mhchhio, bo- 
npoc o CHCTeMaTHHecKOM noJio)KeHHH cnopoo6pa3yK)meH (JiopMbi TpeoyeT nono.iHH- 
TejibHbix HccneflOBaHHH. 

A. italica (Ehr.) Sim. (Ta6n. 1, 8). Ctbopkh 10.5 — 11 mkm b sum., 13 — 18 mkm bmc., 
paaoB apeon 16—20 b 10 mkm, apeoji b paay 14—16 b 10 mkm. 

03. OpOH, eaHHHHHO. 

B KOHTHHemajibHbix BoaoeMax mnpoKo pacnpocTpaHeHHbm Bna. OTMeneH b ochob- 
hom b BoaoeMax 3a6aHKajibs, KaMnaTKH, Hvkotkh (reHKan, 1999; reHKan, EoHaapeHKo, 
2001). XapaKTepeH ana c/ia6o 3BTpotJ)Hbix BoaoeMOB (reHKan, 1999). 

A. lirata (Ehr.) Ross (ia6ji. I, 9). Ctbopkh 1 1.4 —26 mkm b flHaM., 9 — 12 mkm Bbic., 
paflOB apeoji 8 —12 b 10 mkm, apeon b paay 6 —10 b 10 mkm. 

03epa AManbiK, OpoH, Hhhhhckhc, b HeoonbiuoM KonHHecTBe. 

IIpeHMymecTBeHHo Ha ceBepe, auaao^HJi (flaBbiaoBa, MonceeBa, 1992). 

HaftneH hbmh Ha HyKOTKe, KaMHarae, 3a6afiKanbe, CeBepo-3ana;;e Pocchh (r eHKan, 
JlynHKHHa, 1998; reHKan, 1999; reHKan, EoHaapeHKo, 2001; Trifonova, Genkal, 2001; 
TeHKaji, TpH(J)OHOBa, 2003). 

*A. perglabra (Oestr.) Haworth (ia6ji. 1, 10). Ctbopkh 8.2—12.8 mkm b anaM., 2.0— 
3.5 MKM BbIC., UIHIIOB 14--16 B 10 MKM. 

03epa AManbiK, Huhuhckhc, eaHHHHHO. 

Ha TeppHTopHH Pocchh BHa BnepBbie 6bin HanaeH b BoaoeMax CeBepo-3anaaa Poc¬ 
chh (Trifonova, Genkal, 2001; reHKan, TpH<J)OHOBa, 2002). fljix aaHHoro pernoHa BHa 
npHBoanTcn BnepBbie. XapaKTepeH ;uin onnroTpoiJiHbix, aunnHbix BoaoeMOB (Haworth, 
1988; Siver, Kling, 1997). 

A. subarctica (O. Mull.) Haworth (Ta6n. 1, 11). Ctbopkh 4—6.8 mkm b anaM., 7.3— 
11.3 mkm Bbic., paaoB apeon 16—25 b 10 mkm, apeon b pnay 18—28 b 10 mkm. 

03epa AManbiK, Hena, Hhhhhckhc, eaHHHHHO. 

B ceBepHbix h ropHbix BoaoeMax, HHaH<J>4)epeHT, anKanHfjmn WaBbiaoBa, MonceeBa, 
1992). HaMH HafiaeH h b 6onee iojkhmx BoaoeMax (reHKan, 1999). 

A. tenella (Nygaard) Sim. (Ta6n. I, 12). Ctbopkh 8.5—12.7 mkm b anaM., 3.1— 
4 mkm Bbic., pnaoB apeon 13—14 b 10 mkm. 

Cbepa AManbiK, Hhhhhckhc, eaHHHHHO. 

Ha TeppHTopHH Pocchh BHa BnepBbie 6bin HafiaeH b BoaoeMax CeBepo-3anaaa (Tri¬ 
fonova, Genkal, 2001; T eHKan, TpntjjoHOBa, 2002), no3aHee — 3a6aHKanbn h npH6aiiKa- 
nbs (reHKan, EoHaapeHKo, 2001). XapaKTepeH ann aitHaotJmnbHbix BoaoeMOB (Nygaard, 
1956; Cambum, Kingston, 1986; Haworth, 1988; Siver, Kling, 1997). 

*A. tethera Haworth (Ta6n. II, 1). Ctbopkh 6.7—8.5 mkm b anaM., 2.9 mkm Bbic., pa- 
aoB apeon 16—20 b 10 mkm, apeon b paay 20 b 10 mkm. 

03. HHHHHCKOe, eaHHHHHO. 

BnepBbie ana Pocchh OTMeneH b BoaoeMax CeBepo-3anaaa (Trifonova, Genkal, 
2001; TeHKan, Tpn^oHOBa, 2002). no nHTepaiypHbiM aaHHbiM, BCTpenaeTca b aimaHux 
BoaoeMax (Haworth, 1988). 

A. valida (Grun.) Krammer (Ta6n. II, 2). Ctbopkh 7.7— 14.5 mkm b anaM., 
6.3—23 mkm bbic., paaoB apeon 12—16 b 10 mkm, apeon b psay 13—22 b 10 mkm. 

03epa OpoH, Hena, Hhhhhckhc, eaHHHHHO. 

BcTpenaeTca b ceBepHbix BoaoeMax, HHaHtJxJiepeHT, anKanHtjnm (HaBbiaoBa, Monce- 
eBa, 1992). Peaxo b onHroTpo<J)Hbix h aHCTpotjmbix 03epax (reHKan, 1999). HaMH 3a- 
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(J)HKCHpOBaH b EaiiKajie, BOAoeMax KapejiHH, 3a6aiiKajibfl, npuGaHKajiba, Hykotkh (reH¬ 
Kaji, 1999; reHKaji, EoHAapemco, 2001; TeHKaji, rionoBCKan, 2003). 

*A. volgensis Genkal (Ta6ji. II, 3). CTBOpKa 11.4 mkm b AHaM., 10.7 mkm bbic., pxaob 
apeoji 18 b 10 mkm, apeoji b psiAy 18 b 10 mkm. 

03. AMaJIbIK, e^HHHHHO. 

Bha onncaH H3 PbiGnHCKoro BOAOxpaHHjinma (reHKaji, 1999). no 3 AHee 6bui Haii- 
AeH b 03 . Eaihcaji (nonoBCKaa h AP-, 2002) h Bojihhxhhckom BOAOxpaHHJinme Ha CpeA- 
HeM Ypajie (reHKaji, Rpyunma, 2002). 

*Aulacoseira sp. 1 (Ta 6 ji. II, 4 ). CTBOpKa 7.6 mkm b AHaM., 2.3 mkm Bbic., apeoji 20 
b 10 mkm. 

03. HHHHHCKOe, eAHHHHHO. 

Flo pacnojioaceHHK) apeoji Ha CTBOpKe h ee 3arn6e, a TaiOKe othouichhk) BbicoTbi 
CTBopKH k AnaMexpy HMeeT cxoactbo cA. pfaffiana (Reinsch) Krammer (Krammer, 1991). 

*Aulacoseira sp. 2 (Ta6ji. II, 5). CTBOpKa 12.7 mkm b AnaM., 6.3 mkm Bbic., pjiAOB ape- 
oji 14 b 10 mkm, apeoji b pxAy 12 b 10 mkm. 

03. HHHMHCKOe, eAHHHHHO. 

*Cyclostephanos dubius (Fricke) Round (Ta6ji. II, 6 , 7). Ctbopkh 8.5—14 mkm 
B AHaM., IUTpHXOB 10 B 10 MKM. 

03epa AMajibiK, KaMKaHAa, cahhhhho. 

UlHpoKO pacnpocTpaHeHHbm bha, Me30canpo6 (flaBbiAOBa, MoHceesa, 1992). 

*Cyclotella antiqua W. Sm. (Ta6ji. II, 8). CTBOpKa 9.1 mkm AwaM., uitphxob 30 
B 10 MKM. 

03. Hena, cahhhhho. 

Bha pacnpocTpaHeH npenMymecTBeHHO b ceBepHbix h ropHbix BOAoeMax, oco 6 chho 
b ToptjmHbix 6 ojioTax (^aBbiAOBa, MowceeBa, 1992). 

*C. glomerata Bachmann. (Ta 6 n. II, 9, 10). Ctbopkh 5.1— 8.6 mkm b ahbm., ihtphxob 
18-20 B 10 MKM. 

03epa AMajibiK (b 3HaHHTejibHOM KOJinnecTBe), KaMKaHAa (cahhhhho). 

J^OBOJlbHO peAKHH BHA, npeHMyiU,€CTBeHHO B Cy6aJlbnHHCKHX H ApyTHX OJTHrOTpo4>- 
Hbix 03epax (flaBbiAOBa, MoHceeBa, 1992). 

OnncaHHe h HjiniocTpauHH 3toto BHAa, noJiyneHHbie c noMombio COM, hmciotch 
b 2 pa6oTax (Haworth, Hurley, 1986; Kling, Hakansson, 1988). Mbi noAAepxcHBaeM toh- 
Ky 3peHHn 3 thx aBTopOB Ha C. glomerata . BMecTe c tcm cjieAyeT OTMeraTb, hto Mop<})o- 
JiorHHecKH cxoAHaa <|>opMa y HeKOTopbix HCCJieAOBaTejieH tJmrypnpyeT noA Ha3BaHHeM 
C. stelligera (Rott et al., 2001). 

*C. ocellata Pant. (Ta6n. II, 77, 12; III, 7—5). Ctbopkh 5.5—35.5 mkm b ahbm., ihtph¬ 
xob 10—22 b 10 mkm, ueHTpajibHbix bhpoctob c onopaMH 1— 6 . 

03epa KaMKaHAa, Hena, b 3HanHTejibHOM KOJinnecTBe. 

BopeajibHbiH bha, HHAH(j)<|)epeHT (^aBbiAOBa, MonceeBa, 1992). 

Bha oneHb nojiHMop<}>HbiH no HauiHM a^hhbim h Apyrnx HCCJieAOBaTejieH (reHKaji, 
Ky 3 bMHH, 1979; TeHKaji, 3aropeHKo, 1987; Kiss et al., 1996; Hegewald, Hindakova, 
1997; Kiss et al., 1999), hto HepeAKo 3 aTpyAHaeT tohhoc onpeAejieHHe. BcTpeneH- 
Hbie HaMH 4>opMbi BnoJiHe mohcho 6 buio HAeHTH<j)HUHpoBaTb KaK Apyrne bhabi — C. ros - 
si Hakansson (cp. Ta 6 ji. Ill, 2, 4 h Hakansson, 1990, figs. 20, 23, 27, 47—49), C. cyclo- 
puncta Hakansson et Carter (cp. Ta 6 ji. Ill, 3 h Wunsam et al., 1995, fig. 7 h), C. delicatu- 
la Hust. (cp. Tafiji. Ill, 3 h Scheffler et al., 2003, fig. 58) hjih C. tripartita (cp. Ta 6 ji. Ill, 2 
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h Ta6ji. Ill, 9, 12). Ha npoOneMy cxoACTBa c uejibiM p*moM bhaob yKa3biBajiH h Apyrne 
■ccjieAOBaTejiH (Kiss et al., 1996). 

*Cyclotella cf. schumannii (Grun.) Hakansson (xa6ji. Ill, 6). CTBOpKa 31 mkm b 
JHaM., IIITpHXOB 14 B 10 MKM, UCHTpaJlbHblX BbipOCTOB 4. 

03. KaMKaH/ja, cahhhhho. 

BepoHTno, KOCMonojiHT, npeHMymecTBeHHO b ceBepHbix h yMepeHHbix 30Hax (/J,a- 
BhmoBa, MoHceeBa, 1992; Krammer, Lamge-Bertalot, 1991). 

C. tripartita Hakansson (ia6ji. Ill, 7-/2; IV, 7). Ctbopkh 7.3—13.6 mkm b jxhslm., 
nrrpHxoB 20—25 b 10 mkm, ueHTpajibHbix BbipocTOB c onopaMH 1—4. 

03. HHHMHCKOe, B 3IiaHHTeJlbHOM KOJIHHCCTBe. 

KaMHaTKa, 3a6aHKajibe, IIpH6aHKajibe, JIaAoaccKoe 03., no6epeacbe EapeHueBa mo- 
pa, npeHMymecTBeHHO b ojiHroTpocJmbix h yjibTpaojmroTpo(j)Hbix BOAoeMax c bucokhm 
cooTHOineHHeM MHHepajibHbix N : P (reHKaji h a P-, 2004). Bha npoaBJiaeT 3HaHHTejib- 

HyiO MOp(J)OAOrHHeCKyK) M3MeHHHBOCTb, B TOM HHCJie H BHeUIHeH nOBepXHOCTH CTBOpKH 
(Ta6n. Ill, 7—72; IV, 7). Harnn AaHHbie no BOAoeMaM KaMnaTKH h 3a6aHKajiba noATBep- 
XAaiOT BapHa6enbHOCTb C. tripartita h HajiHHHe npo6jieMbi no HAeHTHtjjHKauHH ototo 
BHA a (reHKaji h Ap., 2004). 

*Melosira warians Ag. (Ta6n. IV, 2). CTBOpKa b 15 mkm b AHaM., bbicotoh 12 mkm. 

03. AMajibiK, eAHHHHHO. IIlHpoKo pacnpocTpaHeHHbiH b AHTopajiH, peace b njiaHK- 
TOHe 3aTpotJ)Hbix 03ep bha, rajio^HJi, ajiKajiHtjmji, Me30canpo6 (JJaBbiAOBa, MoHceeBa, 
1992). * 

Pliocaenicus costatus (Lupik.) Flower, Ozomina et Kuzmina. (Ta6n. IV, 5, 4). CTBOp- 
KH 15-37.3 MKM B AHaM., UlTpHXOB 7-10 B 10 MKM. 

03epa p. AMajibiK (cahhhhho), Hena (b 3HaHHTejibHOM kojihhcctbc). BoAoeMbi 3a- 
6anKajibfl, npn6aHKajibH, HyKOTKH (flaBbiAOBa, MoHceeBa, 1992; TeHKaji, BoHAapeHKO, 
2001; TeHKaji h Ap., 2001). 

**Stephanodiscus binderanus (Kiitz.) Krieg. (Ta6ji. IV, 5). CTBOpKa 12.2 mkm b ahbm., 
nnpnxoB 10 b 10 mkm. 

03 . AMajibiK, eAHHHHHO. 

npecHOBOAHbiH h CAa6oconoHOBaTOBOAHbiH, iiiHpoKO pacnpocTpaHeHHbiH BHA. Ta- 
no^JHJi, npeHMymecTBeHHO b 3BTpo(j)Hbix BOAoeMax h onpecHeHHbix mopckhx GyxTax 
CAaBbiAOBa, MonceeBa, 1992). 

*S. hantzschii Grun. (Ta6ji. IV, 6). Ctbopkh 13.2 mkm b AHaM., iinpHXOB 8 b 10 mkm. 

03. AMajibiK, eAHHHHHO. 

npeCHOBOAHblH H CJienca COJIOHOBaTOBOAHblH BHA, UIHpOKO pacnpocTpaHeHHbiH 
B CTOHHHX H TeKyHHX BOAOCMaX. 06bIHeH Ana 3BTpO(|)HbIX BOAOeMOB CZJaBblAOBa, MoH¬ 
ceeBa, 1992). 

*S. invisitatus Hohn et Hellerman. (Ta6ji. IV, 7). CTBOpKa 11 mkm b AHaM., imrpH- 
xob 18 b 10 MKM. 

03. AMajibiK, eAHHHHHO. 

IlInpoKO pacnpocTpaHeHHbiH bha. HHAHKaTop nepBbix 3TanoB aBTpotjmpoBaHHa 
(flaBbiAOBa, MonceeBa, 1992). 

*S. meyerii Genkal et Popovsk. (Ta6ji. IV, 8 , 9). Ctbopkh 8.2—11.8 mkm b ahbm., 
nnpHXH AsyxpaAHbie 10—12 b 10 mkm Ha iiinnax ot 3 ao 5 otpoctkob. 

03 epa KaMKaHAa, OpoH, cahhhhho. 

Ohacmhk 03epa EaHKan (?) (FEonoBCKaa h AP-, 2002). 
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PaHee 3Ty BOAopocAb no AaHHbiM CBeTOMHKpocKonHHecKHx HccneAOBaHHH otho- 
chjih k M. binderana (.Schhtckhh, 1930; CKaSnHeBCKHH, 1960 h Ap.) hah noMemajin b 
poA Stephanodiscus (Kreiger, 1927). IIocAeAyiomHe HccAeAOBaHH* c noMomtio mcto- 
A ob 3JieKTpoHHOH MHKpocKonHH noATBepAHAH npHHaAAe>KHOCTb BHAa k Stephanodiscus 
(Round, 1972). Ilpn 3AeKTpOHHO-MHKpOCKOriHHeCKOM HCCJieAOBaHHH OblAH BbmBJieHbl 
otahhh* ot thiioboh pa3HOBHAHOCTH BHAa h orwcaHa HOBaa — S. binderanus var. baica- 
lensis Popovskaya et Genkal (reHKaji, ITonoBCKaa, 1990). rio3AHee 3Ta pa3H0BHAH0CTb 
6bwa nepeBeAeHa b paHr BHAa noA Ha3BaHHeM S. meyerii (IlonoBCKaH h Ap., 2002). 

CornacHO onncaHHio, ctbopkh S, meyerii hmciot AnaMOTp 7.5 — 12.3 mkm, hhcao 
uiTpnxoB b 10 mkm BapbHpyeT ot 12 ao 14, rnrpHXH Ha KOHne AByx-TpexpHAHbie 
(name TpexpHAHbie), Ha CTBopne HMeerai oahh aeHTpajibHbiH BbipocT, rnniibi HMe- 
iot 5 OTpocTKOB, pe>Ke 3—4 (IIonoBCKafl h Ap., 2002). B 03 . KaMKaHAa b Hiojie 6buiH 
BCTpeneHbl CTBOpKH AHaMeTpOM 10 MKM, HMeiOUIHe 12 UITpHXOB B 10 MKM H UIHIIbl 
c AByMH OTpocTKaMH, xapaKTepHbie mm S. binderanus var. oestrupii (A. Cl.) A. Cl. 
(reHKan, 1997). K coacajieHHio, He BbiflBjieHo HanHHHe (y S. meyerii) hjih oTcyrcTBHe 
(y 5. binderanus) ueHTpanbHoro BbipocTa Ha othx CTBopKax, no3TOMy Bonpoc o chctc- 
MaTHuecKOH npHHaAJieacHOCTH 3toh (J)opMbi ocTaAca oTKpbiTbiM. B aBrycTe b 3tom »ce 
03epe 6bino o6HapyxceHO hcckojibko ctbopok S. meyerii c iminaMH, ranHHHbiMH Rim 3to- 
ro BHAa (5 otpoctkob), a TaK^ce HMeiomHMH scero 3—4 oTpocTKa. KpoMe Toro, 6bi- 
Jia HanAeHa pa3AejiHTejibHan CTBopxa c ocTpoKOHeHHbiMH hah pa3ABoeHHbiMH 
niHnaMH (Ta6A. IV, 8). BnepBbie HajiHHHe pa3AeAHTeAbHbix ctbopok b koaohhh c aHajio- 
rHHHMMH uinnaMH 6bmo o6HapyxceHO npn H3yneHHH Mop(])onorHH S. binderanus var. 
oestrupii (Stoermer et al., 1979), c noMombio tbkhx ctbopok nponcxoAHT peryAflijHfl 

AAHHbl KOAOHHH. 

S . minutulus (Kiitz.) Cl. et Moller. (ia6A. IV, 70). Ctbopkh 8.2—9.4 mkm b AHaM., 
UITpHXOB 15-16 B 10 MKM. 

03epa AMaAbiK, KaMKaHAa, eAHHHHHo. 

UlnpoKo pacnpocTpaHeHHbiH npecHOBOAHo-coAOHOBaTOBOAHbin bha (flaBbmoBa, 
MoHceeBa, 1992). 

* Stephanodiscus sp. (Ta6A. IV, 77, 12). Ctbopkh 15.9—19 mkm b AHaM., TpexpAAHbix 
UITpHXOB 9-10 B 10 MKM. 

03. AMajIbIK, eAHHHHHO. 

^nanaaoH h3M6hhhbocth AnaMeTpa ctbopkh, HajiHHHe TpexpaAHbix uitphxob, pac- 
noAoaceHHe uinnoB cooTBeTCTByeT TaKOBbiM y S. agassizensis h S . oregonicus (Hakans- 
son, 2002). K coacaueHmo, Ha BCTpeneHHbix CTBopKax HeB03M0>KH0 tohho ycTaHOBHTb 
OTcyTCTBHe hah HaAHHHe neHTpaAbHbix BbipocTOB c onopaMH h hx pacnoAO>KeHHe. 
Y S. agassizensis ohh npHcyrcTByiOT ot 1 ao 3, y S . oregonicus otc yrcTBy iot . BepoaT- 
ho, BCTpeueHHaji b 03. AManbiK $opMa othochtch k S. agassizensis , nocKOAbKy hmchho 
otot bha 6bm 3a(J)HKCHpoBaH b ApyrHx 03epax IlpnGaHKaAbH h 3a6aiiKaAb3i (reHKaA, 
BoHAapeHKo, 2001). 


3aKJiiOHeHHe 

B 8 ropHbix 03epax 6acceHHa p. JleHbi (3a6aiiKaAbe) BbiaBAeHO 28 bhaob h BHyrpH- 
BHAOBblX TaKCOHOB IjeHTpHHeCKHX AHaTOMOBbIX, B TOM HHCAe 18 HOBbIX J1J1SL 3TOTO perH- 

OHa. Po jxAulacoseira npeACTaBAeH 14 TaKCOHaMH, Stephanodiscus — 6, Cyclotella — 5, 
Cyclostephanos — 1 ,Melosira — 1 h Pliocaenicus — 1. EoAbuiHHCTBo o6HapyaceHHbix 
BOAopocAeft BCTpenaAHCb b npenapaTax eAHHHHHo, 3a hckaiohchhcm Cyclotella ocella - 
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Sfl, C. tripartita , KOTopbie b sthx BoaoeMax k TOMy >Ke npoflBHJiH 3HaHHTejibHyio Mop- 
4>o.iorHHecKyK) H3MeHHHB0CTi>. B 03epax AMajibiK, KaMKaH^a h OpoH 3 a<j)HKCHpoBaHbi 
oafiKajibCKHe 3H,zjeMHKH A. baicalensis n S. meyerii , a TaioKe cnopoo6pa3yiomHH A is- 
landica. 3th HaxojjKH npejjCTaBJifliOT 6ojibiiioh HHTepec nm o6cy^c,aeHM npo6neMbi 3H- 
aeMH3Ma (Jmopbi Eafacajia. 
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SUMMARY 

An electron-microscopic study of phytoplankton from some mountain waterbodies of the Lena Ri¬ 
ver basin (the Eastern Baikal region) has revealed 28 taxa of centric diatoms. 18 of them are new to 
the diatom flora of the Eastern Baikal region, including Baikal endemics: Aulacoseira baicalensis and 
Stephanodiscus meyerii . The spore-forming A. islandica was found in Kamkanda Lake. 
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IN THE PHOTIC LAYER OF THE RYBINSK RESERVOIR 
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npeACTaBACHbi pe3yAbTaTbi H3yneHHA noiepb OnoMaccbi (JjHTonAaHKTOHa BCAeACTBHe nepeMemeHHH h 
BbTeAaHHJi 30onAaHKTOHOM Ha npoTJi>KeHHH BeceHHe-AeTHero ce30na 1989 r. b (Jjothhcckom cJToe Boahccko- 
ro nAeca PbiSnHCKoro BOAoxpaHHJimua. CyTouHyio y6bmb 6noMaccw 4>HTonAaHKTOHa h ero rpynn H3ynajin 
* 3KcnepMMeHTax in situ c HeKOHueHTpHpOBanHbiM (JwronAaHKTOHOM. HccACAyeMbin noKa3aTeAb paccHHTbi- 
B3JIH no pa3HOCTH MOKAy nOTeHUHaAbHblM npHpOCTOM SHOMaCCbl (b AHaAH3HbIX COCyAax) H (J)aKTH4eCKHM 
(HenocpeACTBeHHo b BOAoewe). YcTaHOBAeHO, hto bcchoh h actom ot 70 ao 90 % Snowaccbi Bcero aAbroue- 
H03a n AnaTOMOBbix yObiBaAO 3a cneT nepeMemeHHH BOAOpocAcn. 3thm cnocoOoM TepaACH Tatcon >Ke npo- 
ueHT SHOMaccbi cHHe3eAeHbix. IloTepK) SnoMaccbi 3CAeHbix BOAopocAen b paBHOH wepe o6ycAOBAHB3AH o6e 
ee cocTaBAAromHe. B cpeAHeM 3a BpeMa HcCAeAOBaHna cyTOHHaa ySbiAb SnoMaccbi aAbroueH03a paBHAAacb 
npnpocTy SnoMaccbi, bcchoh OHa npeBbiuiaAa ero b 1.6 pa3a, a actom cocTaBAAAa 84 % ot Hero. 

KAioneBbie cjioBa: <J)HTonAaHKTOH, AuaTOMOBbie, cHHe3eAeHbie, 3eAeHbie boaopocah, SnoMacca, 
y6biAb SHOMaccbi. 

PbiSHHCKoe Bo^oxpaHHJiHme — KpynHeHiiiHH HCKyccTBeHHMM BOAoeM (nnomaAb 
3epKajia 4550 km 2 ), co3AaHHbiH c TpaHcnoprabiMH h 3HepreTHnecKHMH uejiaMH, aBJiaeT- 
ch TaiOKe SojibuiHM pe3epBOM boabi (o 6 i>eM 25.4 km 3 ) ajw HecKOJibKHX KpynHbix ropo- 
Aob, BKjiioHaH MocKBy. KanecTBo boabi bo MHoroM onpeAejiaeTca cocTaBOM h kojihhoct- 
BeHHbiM pa3BHTneM (J)HTOiuiaHKTOHa. B BOAOxpaHHJiwme MOHHTOpHHr 3thx noKa3aTe- 
jieH ocymecTBJiaeTCfl Ha npoTa>KeHHH nojiyBexa. nojiyneHbi yHHKajibHbie CBeAeHHa 06 
HHTeHCHBHOCTH HapaCTBHHa B HeM HHCJieHHOCTH njiaHKTOHHbIX BOAOpOCJieH (EjiH 3 apo- 
Ba, 1990). ^aHHbie o ckopocth ySbiJiH (J)HTOiuiaHKTOHa, peAKHe b ruApoOHOJiorHHecKOH 
jiHTepaType, paHee OTcyrcTBOBajiH. Mexcay TeM, bo3mo>kho, b 6 ojibineH CTeneHH, HeM 
CKOpoc^b pocTa, OHa KOHTpojiHpyeT ce30HHyio h Me^croAOByio H 3 MeHHHBOCTb SwoMaccbi 
H npOAyKUHH (J)HTOIlJiaHKTOHa, IlpHCyTCTBHe B HeM OAHHX H OTCyTCTBHe ApyrHX BHAOB. 
Tax, ecjiH CKopocTb y 6 buw Bbirne ckopocth pocTa, He nponcxoAHT MaccoBoro pa 3 BHTHa 
BOAopocjien a axce npw bmcokoh o 6 ecneHeHHOcra 6 noreHHbiMH 3 JieMeHTaMH (Mulamoo- 
til, McBean, 1983). Xoporno ocBemeHbi b JiHTepaType ipaAHijHOHHbie (jmKTopbi pocTa 
<J)HTonjiaHKTOHa — KOHueHTpaami SHoreHHbix 3JieMeHTOB, ocBemeHHocTb, TeMnepaTy- 
pa BOAbi. O (JmKTopax yStuiH — oceAaHHH, TypSyjieHTHOCTH, BbiMbiBaHHH, ropn30HTa- 
JlbHOM TpaHCnopTe, BbieAaHHH, CMepTHOCTH (eCTeCTBeHHOH H OT JIH3HCa CneHH(J)HHeCKH- 
mh BHpycaMH, rpnOHoro napa3HTH3Ma, CTpeccoB, nojiOMOK, noBpe^cAeHHH h t. a.) H3- 
BecTHO ropa3AO MeHbiue. 

B HacTOJimen pa 6 oTe BnepBbie npHBeAeHbi cBeAeHHa o cyTOHHOH noTepe 6 HOMac- 
Cbl (J)HTOriJiaHKTOHa B (J)0TH4eCK0M CJIOe PblSHHCKOrO BOAOXpaHHJIHma, oSyCJIOBJieHHOH 
pa3Horo poAa nepeMemeHHHMH h BbieAaHHeM 3ooiuiaHKTOHOM. 


MaTepnaji h MexoAHica 

TTpaMbie cnocoSbi oijeHKH noTepb SnoMaccbi BOAopocjieH b ecTecTBeHHbix ycaoBHax 
cjio^KHbi h TpyAoeMKH. B nocjieAHee BpeMH noaBHJica pacneTHbiH mctoa (Kohler. Bosse, 
1998), ocHOBaHHbiH Ha pa3HOCTH MOKAy noTeHHHajibHbiM npnpocTOM 6HOMaccu b ona- 
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JIH3HMX eMKOCTHX H (jiaKTHHCCKHM, HenOCpe^CTBCHHO B BOAOeMe. B XO JXC HCCJieAOBa- 
hhh Hcnojit30BajiH AaHHbie o cyTOHHOM npHpocTe SwoMaccbi (J)HTonjiaHKTOHa b HaTy- 
pajibHOH BOAe, 3aKjiioHeHHOH b cneuHajibHbie uhahhapm, h b BOAoeMe, nojiyneHHbie b 
3KcnepHMeHTax in situ n onncaHHbie paHee (EAH3apoBa, 1993). OnbiTbi npoBOAHAH c 
npHpOAHbIM (J)HTOIIJiaHKTOHOM IIOBepXHOCTHOrO CAOH CTaUHOHapHOH CTaHUHH, pacno- 
jioaceHHOH b pacuiHpeHHOH cpeAHen nacTH Boaxcckoto nneca Pbi 6 nHCKoro BOAOxpaHH- 
jinma, Ha cTapoM pycjie p. Boath pa 3 b MecHit (b mone ABaacAbi) b Mae—aBrycTe 1989 r. c 
cyTOHHOM HHKy 6 ai 4 HeH b cneuHajibHbix cmkocthx b Gjih^chcm npH 6 pe>Kbe. FIpH 6 pe>Kbe 
pacnoJio>KeHO b 30He hhtchchbhoh bctpoboh AeflTenbHOcra, KpaiiHe Ba>KHoii aah no- 
hbachhh TypGyjieHTHOCTH, nperiHTCTByiomeH oce^aHHio <j>HTonnaHKTOHa b onbiTHbix 
eMKocTax — imeKCHniacoBbix npo3paHHbix UHAHHApax, o 6 beMOM 1 A a, 3aTHHyTbix c 
TopuoB MeM 6 paHHbiMH ^HJibTpaMH (pa3Mep nop okojio 1 mkm) ajih o 6 ecneneHHfl cbo- 
6 oahoto BOAoo 6 MeHa. I^hahhapm b 3 noBTopHocrax 3anoAHHAH HaTypajibHOH boaoh, 
AMUieHHOM KpynHoro, a bcchoh h MeAKoro, 3oonnaHKTOHa ( (J)h AbTpauHa nepe3 mcjibhuh- 
hhh ra3 c hhchmh 168 h 77 mkm cooTBeTCTBeHHo). B HanaJie h KOHije 3Kcno3HijHH b bo- 
AOeMe H UHAHHApaX yCTaHaBAHBaJlH KaneCTBeHHblH H KOAHHeCTBCHHblH COCTaB <j)HTO~ 
aoonnaHKTOHa. 1 

BnoMaccy <J)HTonjiaHKTOHa onpeAeJWAH o6menpHMTbiM cneTHo-o6i>eMHbiM Me- 
toaom, yHHTbiBa^ okoao 400 KJieTOK Bcex BCTpeneHHbix BOAopocAeii (oiimOKa cneTa 
±10 %) h 100 KJieTOK oTAeJibHbix bhaob (±20 %) (Lund et al., 1958). CpeAHHe Be- 
amhhhbi paccHHTOBajiH aa# noBTopHOcreii, pa3AHHaiomHXCH b npeAeAax 25 %. 06- 
myio y6buib — 3a cneT nepeMemeHHH (oceAamie, BepraKanbHbiH m ropH30HTaAbHbiH 
TpaHcnopT) h BbieAaHHa 30onnaHKTOHOM cnmajiH no pa3HOcra npnpocTa OnoMaccbi 
b UHJiHHApax c (JmiibTpOBaHHOH boaoh h b BOAoeMe, y6buib nyreM nepeMemeHHH — 
no pa3H0CTH npnpocTa b inuiHHApax c HaTypanbHOH boaoh h b BOAoeMe, y6buib BcneA- 
cTBHe BbieAaHHH — no pa3H0CTH npupocra b UHAHHApax c (pHjibTpOBaHHOH h HetpHjib- 
TpOBaHHOH BOAOH. 


Pe3yAbTaTbi h oocy^KAemie 

B cepeAHHe Man 6noMacca <j)HTonnaHKTOHa Ha crauHOHapHOH CTaHUHH 6biJia MaKCH- 
MaJIbHOH 3a BpeMH HCCJieAOBaHHH H npH 3TOM CHJIbHO OTJIHH3JiaCb OT CBOeH BCAHHHHbl 
b Apyrne cpoicn (Ta6n. 1). A6 coak>thmm npeo6jiaAaHHeM xapaKTepH30Bajiacb AHaTOMO- 
Baa BOAopocjib Stephanodiscus hantzschii Grun. (87 % ot o6mefi 6noMaccbi). B rocnoA- 
CTByiOmeM KOAOBpaTOHHOM 300nAaHKT0He AOMHHHpOBajia (OKOAO 60 % HHCjieHHOCTH 
3oonnaHKTOHa) Brachionus calyciflorus Pal. 

B HioHe 6 noMacca (jmTOimaHKTOHa cymecTBeHHO (b 2.3 pa3a) cHH3HJiacb (Ta 6 n. 1). 
rio-npe5KHeMy jiHAHpoBajin AHaTOMOBbie (80 % ot o 6 men 6 noMaccbi), rnaBHbiM 06 - 
pa30M KpynHbie HHTeBHAHbie h 3 Hr 3 aroo 6 pa 3 Hbie Stephanodiscus binderanus (Kiitz.) 
Krieg. (60 % 6 HOMaccw rpynnbi), S. invisitatus Hohn et Hellerman (12 %), Aulaco- 
seira granulata (Ralfs) Sim. (12 %), Diatoma tenuis Ag. (7 %). 12 % SnoMaccbi hioh b- 
ckoto 4>HTomiaHKTOHa npnxoAHnocb b ochobhom Ha aojiio cHHe 3 eneHbix bhaob Ana- 
baena : A . scheremetievae Elenk., A. spiroides Kleb., A. lemmermannii P. Richt., A.flos- 
aquae (Lyngb.) Breb. ,I(ojih 3 eneHbix b o 6 meii 6 HOMacce (J)HTonAaHKTOHa b 3tom Mecaue 
cocTaBHna 7 %, hto b 7 pa3 Bbirne hx aoah bcchoh. OopMHpOBaAH 6 HOMaccy 3eAeHbix 
pa3HOo6pa3Hbie xAopoKOKKOBbie (Ha 40 %), KOHbioraTbi Mougeotia spp. (Ha 35 %), 
BOAbBOKcoBbie Chlamydomonas spp., Eudorina elengans Ehr. (Ha 20 %). 3oorwaHKTOH 


1 AaHHbie no 30 onjiaHKTOHy npeaocTaBjieHbi H. K. PnBbep. 
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TAEJ1HLIA 1 


EnoMacca a;ibroueH 03 a h otaejibHbix rpynn Boaopoc.ieH (Mr/ji) b BoaoeMe 


Coo6mecTBa 




AaTa, 

Ce30H 




15 V 
(BecHa) 

12 VI 

10 VII 

24 VII 

14 VIII 

jreTO 

B lieJIOM 

b cpenHeM 

BecHa 

aeTo 

A,ibroueH03 

12.854 

5.560 

1.589 

1.653 

4.300 | 

3.276 

5.191 

2.063 

UMaTOMOBbie 

12.663 

4.422 

0.397 

1.048 

4.039 

2.476 

4.514 

2.186 

CHHe3ejieHbie 

— 

0.682 

0.401 

0.228 

0.019 

0.332 

0.332 

0.140 

3ejieHbie 

0.146 

0.395 

0.678 

0.082 

0.242 

0.349 

0.309 i 

0.106 


npHMenaHHe k Ta6ji. 1—3. «—» — oTcyrcTBHe Boaopoc;ieft b ruiamaoHe. 


coctoaji npeHMymecTBeHHO H3 panKOB Daphnia cucucllata G. Sars, Bosmina longirost- 
ris (MulL), Leptodora sp., jihhhhok BecjioHornx. 

B Hiojie Ha6jiH)Aajiacb aenpeccHfl SHOMaccbi (J)HTonjiaHKTOHa. EnoMacca 6bina oah- 
HaKOBOH b nepBOH h nocjieAHeH AexaAax, aojih OTAejibHbix rpynn ciuibHO pa3JiHHajmcb 
(Tadji. 1 ). T aK, b Hanajie Mecaua no 6noMacce AOMHHHpoBaJin 3eneHbie (43 %), hto He xa- 
paKTepHO mix ({)HTonjiaHKTOHa rnySoKOBOAHOH 30Hbi BO^oxpaHHJinma. BnoMaccy 3ejie- 
Hbix cnarajiH rnaBHbiM o6pa30M xjiopoKOKKOBbie Pediastrum duplex Meyen (Ha 57 %) h 
Scenedesmus quadricauda (Turp.) Breb. (Ha 15 %). Ha jxomo AwaTOMOBbix h cHHe3ene- 
hwx npHxo^HJiocb no 25 % ot o6mew dHOMaccbi. KoMnneicc CHHe3e;ieHbix, coctohiahh 
H3 Microcystis aeruginosa Kutz. emend. Elenk. h Aphanizomenon flos-aquae (L.) Ralfs 
(79 % ot 6HOMaccbi rpynnbi), npmneji Ha CMeHy HiOHbCKOMy aHa6eHOBOMy KOMnneK- 
cy. OcHOBHaa pojib b cjio^kchhh 6noMaccbi AHaTOMOBbix npHHaAJie>Kajia Stephanodicsus 
hantzschii (Ha 34 %), Skeletonema potamos (Weber) Hasle (Ha 30 %), Aulacoseira granu- 
lata (Ha 14 %). B 300imaHKT0He npeBajmpoBajiH paHKH, npeHMymecTBeHHo Chydorus 
sphaericus (Mull.), Limnosida frontosa G. Sars, Bosmina coregoni (Baird), HaynjiHH Bec- 
jioHorwx, KonenomiTbi poaob Cyclops, Mesocyclops leucarti Claus. B KOHue monx ao- 
MHHHpOBaHHe no 6noMacce nepeuuio k AHaTOMOBbiM (63 % ot o6mefi SnoMaccbi), 
cpeAH KOTopwx BbiAeJWJiHCb A. granulata , S. potamos h S . hantzschii (40, 30 h 11.5 % 
6HOMaccbi rpynnbi cootbctctbchho). 3aMeTHbifi BKJiaA b obrnyio 6HOMaccy (j)HToruiaHK- 
TOHa BHecJiH Taioice AHHO(j)HTOBbie H3 poAa Glenodinium (11 %) h KpmmxjmTOBbie 
(6 %). 3oomiaHKTOH cocto5iji h3 Daphnia longispina Mull., D. cucullata, HayiuiHH Becno- 
Hornx. 

B aBrycTe no cpaBHCHHio c mojieM 6HOMacca (JjHTonnaHKTOHa Bbipocna BTpoe b 
ochobhom 3a chct AwaTOMOBbix (93 % ot o6mefi SnoMaccbi) (Ta6ji. 1), npenMymecTBeH- 
ho Aulacoseira islandica (O. Mull.) Sim. (70 % 6noMaccbi rpynnbi) h A . granulata 
(25 %). Aphanizomenon flos-aquae h Microcystis aeruginosa onpeAejuum 6HOMaccy ch- 
He3ejieHbix (58 h 32 % cooTBeTCTBeHHo), a Pediastrum spp. — 3ejieHbix (87 %). B 300 - 
imaHKTOHe npHcyTCTBOBajiH Hayiuinn, KonenoAHTHbie ctbahh mnoionoB Mesocyclops 
leucarti, M. oithonoides (G. Sars), Eudiaptomus gracilis (G. Sars), Bosmina longispina, 
B. coregoni, Daphnia cucullata, D. longispina. 

3a BpeMji HCCJieAOBaHH* o6ma* y6buib 6noMaccbi ajibroueH03a umpoico KOJie6a- 
jiacb — ot oTpnuaTeJibHOH BejiHHHHbi b HioHe ao 15.664 mt/a ■ cyr b Mae (Ta6n. 2). Mh- 
Hyc-3<J)4)eKT, oSycjioBjieHHbiii npeBbixueHHeM npnpocTa b BOAoeMe HaA npnpocTOM b 
4>HAbTpOBaHHOH BOAe, M05KH0 6bUIO 6bl paCIteHHTb KaK npH6bUIb 6HOMacCbI BCAeACTBHe 
BeTpoBoro HaroHa CHHe3ejieHbix hjih hx KOHueHTp upoBaH nx y noBepxHocTH b raxyio xc- 
hvk) noroAy. B o6uihphom mcjikoboahom Pbi6hhckom BOAOxpaHHJiHine jiHTopajibHbin 
tpaHcnopT CHHe3ejieHbix o6bineH. Oahbko b HioHe yBejiHHeHne SnoMaccbi anbroueH03a 
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TAEJ1HUA 2 

CyTOHHaa yObuib 6M0Maccbi (Mr/ji) BoaopooieH b pa 3 Hbix oribuax 



AaTa, ce30H 

npMMMHbl y6blJ!H 

5-16 V 
(BecHa) 

12-13 VI 

10-11 VII 

24-25 VII 

14-15 VIII 

;ieTO 

B UeJIOM 

b cpeaHCM 


AjibroueH03 


IlepeMemeHHe 

11.306 

0.582 

3.567 

3.632 

-0.035 

1.936 

BbieaaHHe 

4.358 

-1.048 

-1.278 

2.586 

0.836 

0.274 

06maa y6buib 

15.664 

-0.466 

2.289 

6.218 

0.801 

2.210 


XlHaTOMOBbie BOAOpOCJIH 


IlepeMemeHHe 

11.243 

0.376 

2.045 

1.672 

4.137 

2.058 

BbieaaHHe 

4.209 

-1.159 

-0.643 

2.896 

0.664 

0.439 

06maH y6buib 

15.452 

-0.783 

1.402 

4.568 

4.801 

2.497 


CnHe 3 ejieHbie bo^opocjih 


IlepeMemeHHe 

— 

0.743 

-0.575 

0.497 

-4.185 

-0.880 

BbieaanHe 

— 

0.103 

0,265 

-0.093 

-0.108 

0.042 

06maa y6buib 

— 

0.846 

-0,310 

0.404 

-4.293 

-0.838 


3ejieHbie bquopocjih 


IlepeMemeHHe 

0.119 

0.114 

0.554 

-0.145 

0.308 

0.208 

BbieaaHHe 

0.138 

-0.118 

0.525 

0.222 

-0.026 

0.151 

06maa y6buib 

0.257 

-0.004 

1.079 

0.077 

0.282 

0.359 


3.810 

1.091 

4.901 


3.895 

1.193 

5.088 


-0.880 

0.042 

-0.838 


0.190 

0.148 

0.338 


b BOAoeMe o6fl3aHo HCKJiioHHTejibHo AwaTOMOBbiM (99.8 % ot Bcero npHpocTa) (Ta6ji. 3), 
oipHuaTeJibHaa me y6buib 6noMaccbi 3toh rpynnbi cBH3aHa c BbieAaHneM (Ta6n. 2). 3to 
MO)KHO o6l>ACHHTb TCM, HTO AHaTOMOBbie H 3CAeHbie, HCnHTbIBaiOmHe B 3TO BpCMA CHJIb- 
Hoe (j)oc(J>opHoe roAOAaHHe (EjiH3apoBa, KopojieBa, 1990), b BOAoeMe mctam HcnoAb- 
30BaTb pereHepHpOBaHHblH ACHBOTHbIMH <])OC({)Op, OTCyTCTByiOIAHH B (J)HAbTpOBaHHOH 
BOAe. IlpeAnoAOXceHHe noATBep>KAaeTCA 6oAee bucokhm, hcm b BOAoeMe, npupocTOM 
SHOMaccbi aAbroueH03a 3a cneT AHaTOMOBbix h oco6eHHO 3eAeHbix BOAopocAeS b uh- 
AHHApax c HaTypaAbHOH boaoh b 1.5, 1.3, 6.4 pa3a cooTBeTCTBeHHo (Ta6A. 3). 

HaHSOAbUIHH BKAaA B nOTepiO SHOMaCCbl (J)HTOnAaHKTOHa BHeCAH AHaTOMOBbie 
(Ta6A. 2). Hx cpeAHAfl no roAaM h cpeAHAA 3a BpeMA HccAeAOBaHHA y6biAb Aa^e He- 
CKOAbKO npeBbiCHAa y6biAb 6woMaccbi aAbroueH03a, CHH3HBiiieHCA H3-3a oneHb bbicoko- 
ro a6coAK)THoro 3HaneHHA OTpnuaTeAbHOH y6biAH 6noMaccbi cHHe3eAeHbix b aBrycTe 
(Ta6A. 2). 

Kax b oTAeAbHbie ce30Hbi, Tax h b cpeAHeM 3a BpeMA h a6 ak> achha, SwoMacca aAbro- 
AeH03a y6biBaAa npeHMymecTBeHHo (Ha 70—90 %) 3a cneT nepeMemeHra BOAopocAen, 
rAaBHbiM o6pa30M AnaTOMOBbix (Ta6A. 2), BepoArao, co ctokobwm TeneHHeM p. Boahi. 
BKAaA 3eAeHbix othm cnocoSoM b noTepio 6noMaccbi aAbrcmeH03a cocTaBAAA MeHee 1 % 
BeCHOH H AOXOAHA AO 9 % ACTOM (Ta6A. 2). OipHUaTCAbHaA y6blAb 6HOMaCCbI CHHe3eAe- 
Hbix nyreM nepeMemeHHA noBAHAAa, KaK oTMeneHO Bbiine, Ha BeAHHHHy y6biAH SiiOMac- 
Cbi (J)HTonAaHKTOHHoro cooSmecTBa. 

JXojix BbieAaHHH b ySbiAH 6noMaccbi aAbroueH03a cocTaBAAAa b cpeAHeM 3a BpeMA 
HccAeAOBaHM 22 %, npn 3tom BecHOH OHa 6bma BABoe 6onbme, neM actom: 28 npoTHB 
12 % (Ta6A. 2). BecHOH 3Ta y6bmb non™ ucahkom, Ha 97 %, CBA3aHa c AHaTOMOBbiMH 

(Ta6A. 3) H KOHKpeTHO - C OAHHOHHO HCHBymeH MeAKOpa3MepHOH ACHTpHHCCKOH ah- 

aTOMOBOii Stephanodiscus hantzschii (HaH6oAee nacTO OTMenaeMbie A^aMeTp kactkh 
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TABJ1MUA 3 

CyTOHHbiH npMpocT SHOMaccbi BoaopocjieM (mf/ji) b BoaoeMe, 
(JjMJlbTpOBaHHOH H HetJjMJIbTpOBaHHOM BO^C 


Coo6uiecTBa 


Aaia 


15-16 V 


12-13 VI 


10-11 VII 


24-25 VII 


14-15 VIII 


BoaoeM 


AibroueH03 

-6.158 

1.113 

0.667 

1.070 

3.559 

ZlnaTOMOBbie 

-6.158 

1.111 

0.064 

0.993 

-0.823 

CMHe3e^eHbie 

— 

-0.365 

0.666 

-0.196 

4.378 

3eaeHbie 

-0.054 

0.021 

-0.140 

0.359 

-0.010 


OMjibTpoBaHHaa Bona 


AnbroueH03 

9.506 

0.647 

2.956 

7.288 

4.360 

AnaTOMOBbie 

9.294 

0.328 

1.466 

5.561 

3.978 

CnHe3ejieHbie 

— 

0.481 

0.356 

0.208 

0.029 

3ejieHbie 

0.203 

0.017 

0.939 

0.436 

0.272 


He(J)KJibTpoBaHHa5i BO^a 


Ajibroueno3 

5.148 

1.695 

4.234 

4.702 

3.524 

AHaTOMOBbie 

5.085 

1.487 

2.109 

2.665 

3.314 

CHHe3ejieHbie 

— 

0.378 

0.091 

0.301 

0.193 

3ejieHbie 

0.065 

0.135 

0.414 

0.214 

0.298 


11—16 MKM, BUCOTa 6 - 9 MKM). H3BCCTHO nOTpeSjieHHe 3T0H BOAOpOCAH KOJIOBpaTKa- 

mh (Moustaka-Gouni, Tsekos, 1989 ), KpynHbiMH h mcjikhmh HH(J)y 3 opmiMH, HanpHMep, 
Stokesia vemalis, Bursella spumosa, Paradileptus elephantinus, Tintinnidium fluviatile 
(MaMaeBa, 1979 ), KOTopbie o 6 hjh>hm h b MaftcKOM njiaHKTOHe BojDKCKoro njieca (Ma- 
liaeBa, 1979 ), h panKOM Bosmina coregoni, TaioKe oGnTaromiiM b Pm 6 hhckom BOAOxpa- 
HmiHme (CeMeHOBa, 1974 ). 

CooTHonieHne MeacAy HccjieAOBaHHbiMH cocTaBnaiomHMH ydbiJiH dwoMaccbi (}>hto- 
njiaHKTOHa b cbipoM Bece cpeAHen 3 a jieTo h cpeAHen 3 a BpeMA HCCAeAOBaHHa MeHaeT- 
ca npn Bbipa^ceHHH ySbuin b yraepoAe, nocxoAbKy jictom b iuiaHKTOHe npncyrcTByeT 
^ocTaTOHHO MHoro BOAopocjieH c 6 oJiee bhcokhm, hqu y AHaTOMOBbix, coAepacamieM 
opraHHHecKoro yrnepo^a (Kohler, Bosser, 1998 ), oAHaico aoah oAHHaKOBbix coeraB- 
Aaromnx y 6 bmH b o 6 ohx cAynaax npn otom 6 jih 3 kh (Ta 6 ji. 4 ). 

IIoTepa 6HOMaccw AHaTOMOBbix npH6jiHHcajiacb k noTepe SnoMaccbi (jwTorijiaHK- 
TOHa b uejiOM (Ta6ji. 2 ). 3 a BpeMa HCCAeAOBaHHA y6biAb 6noMaccbi 3 toh rpynnbi cmib- 
ho BapbHpoBajia: ot - 0.783 ao 15.452 mt/a • cyr, npn otom 3th BenHHHHbi 3aperncTpH- 
poBaHbi b Te 7KQ cpoKii, mto h MaKCHMajibHbiM h MHHHMajibHbiH noKa3aTejiH noTepn 6no- 
Maccbi Bcero (J)HTOiuiaHKTOHa. IIpHHHHa y6biAH SnoMaccbi AwaTOMOBbix b HioHe yKa3aHa 
Bbirne. CmiMceHHe ySbijin 6noMaccbi AHaTOMOBbix b cb«3h c BbieAaHHeM ksk a6cojnoT- 
HOH, Tax H OTHOCMTeJIbHOH JieTOM CBB3aHO C AOMHHHpOBaHHCM B COCTaBC rpynnbi HHTe- 
bhahmx, HeyAo6Hbix aaa noTpeSneHHa <J>opM. HcKAKmeHHe cocTaBHJia HHTeBHAHaa Me- 
Hee rpy6aa Skeletonema potamos (b KOHue hioaa 70 % ot hhcachhocth AnaTOMOBoro 
coo6mecTBa), noTepa KOTopon H3-3a BbiCAamm cocTaBHAa 63 % ot noTepw rpynnbi. Toc- 
noACTByiomHe b 30oruiaHicroHe paqKH cnocoSHbi (JiparMeHrapoBaTb hhth AHaTOMOBbix 
(m,ep6aK, DKAaHOBa, 1985 ) h motah hhtchchbho noTpeSAATb 3Ty BOAopocAb. K TOMy xe 
b iuiaHKTOHe npncyTCTBOBaAH MeAKHe Stephanodiscus hantzschii h AHHO(J)HTOBue. B ue- 
aom noTepa 6noMaccbi AHaTOMOBbix nponcxoAHJia npeHMymecTBeHHO BCAeACTBHe ne- 
peMemeHHa. 

3 BoT3HH4ecKHH xypHan, No 10, 2004 r. 
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TABJ1HUA 4 


CooTnoiueHMC Meamy cocTaBJiaiomMMH cyTOHHOM y 6 buin 6 HOMaccbi ajibroueno 3 a, 
BbipaxenHow b cbipOM BemecTBe h b ymepoae, % 


npHMHHa y 6 bL 1 H 


rioKa3aTe.iM 


nepeMeuiemie 


BbieaaHHe 


Cpeziiie^cTHJiJi y6buib 6HOMaccbi 

Cbipaa Macca, wr/.i • cyT 87.6 

B ncpecHcie na yrnepoa, Mr C /ji ■ cyr 54.7 


Y6bijib GHOMaccbi 3a BpeMA HCCJienoBaHHfl 

Cbipaa Macca, Mr/,i • cyT 77.7 

B nepecHde Ha ymepoa, Mr C/ji ■ cyr 67.1 


12.4 

45.3 


22.3 

32.9 


CyTOHHaa y6buib GnoMaccbi CHHe3ejieHbix b nepHOA hx BerexauHH (jieTo) KOJie6a- 
Jiacb MeacAy —4.349 h 0.846 Mr/ji. O MHHHMaABHOH (oTpHuaTejibHofi) aBrycTOBCKOH Be- 
jiHHHHe h ee bahahhh Ha o6myn) cpe^HKno no roAaM h cpeAHtoio 3a BpeMA nccne^OBa- 
hha y6buib 6HOMaccbi anbroueH03a ynoMHHyro Bbiuie. 3a oahhm HCKJiiOHeHHeM b moHe 
Aaa CHHe3ejieHbix xapaKTepna OTpmjaTeABHaA y6buib jih6o b ueJiOM, jih6o o6e hjih OAHa 
H3 ee cocTaBjunomHX (b aBrycTe). BbicoKoe aScoJiioTHoe 3HaneHHe oipHuaiejibHOH y6bi- 
ah 6HOMaccbi cHHe3e;ieHbix b aBrycTe o6ycjiOBJieHO pe3KHM yBejimeHHeM (b 231 pa3) hx 
G noMaccbi b BOAoeMe. Ilpn 3 tom hhcachhoctb Microcystis aeruginosa 3a cyTKH BbipocAa 
non™ b 7000 pa3. B HetjwABTpoBaHHOH boac b uwjiHHApax 6woMacca cHHe3eAeHbix He 
H3MeHHAacb. TaKOH npwpocT 6HOMaccbi M. aeruginosa b BOAoeMe cBA3aH He c ero, xo- 
TJI H BBICOKOH, penpOAyKTHBHOH CnOCOGHOCTBK) B BOAOXpaHHAHIHe — ao 4.4 yABoe- 
hhh KJieTOK b cyT (EAH3apoBa, 1999), a c ropH30HTajibHOH aABeiajHeH H3 npnSpejKbH 
noA bahahhcm CBe>Kero BeTpa 14 aBrycTa h BcnAbiBaHHeM GAaroAapa cnoco6HOCTH 
k BepTHKajibHOH MHrpan,HH npH noAHOM uiTHAe h japKOM coAHije 15 aBrycTa, KorAa 
o6pa30Bajiacb nneHKa «HBeieHM». OipHaaTejibHaa yGbuib SnoMaccbi cHHe3eAeHBix 
H3-3a nepeMemeHHH 6biAa 3aperHCTpHpoBaHa b Hanane hioaa bcacactbhc 6oAbinero 
(b 7 pa3) npHpocTa b BOAoeMe, neM b HHjuiHApax (Ta6A. 3). HaAO nojiaraTb, b 3tom cAy- 
nae pacceaHHbie b TOAme boabi CHHe3eAeHbie KOHaeHTpupoBaAHCb y noBepxHocTH c 
HacTynAeHHeM thxoh coahchhoh noroAbi. B ueAOM >xe OTpHuaTeAbHaa y6biAb GHOMac- 
Cbi 3a cneT nepeMemeHra 6biAa npHcyma toabko CHHe3eAeHBiM (TaGA. 3). IloTepa 3 thm 
cnoco6oM SHOMaccbi 3eAeHbix b KOHiie hioaa — pe3yABTaT HexoppeKTHoro ncnoAB30- 
BaHHA cpeAHero 3HaneHHA H3 AByx chabho pa3AHHaioinHXCH (b 3.6 pa3a) bcahhhh npn- 
pocTa hx SHOMaccbi. FloAO>KHTeAbHafl ySbiAb 6noMaccBi CHHe3eAeHbix 3aperHcipHpo- 
BaHa b HioHe, npnneM toabko aaa 3toh rpynnbi, h b KOHue hioaa HeGoAbuiaA, Bcero 
6.5 % ot y6biAH SHOMaccbi aABroueH03a, ho npeBBimaKHuaa TaKOByio, paBHyio 1.2 %, 
3eAeHBix. 

rioTepa SHOMaccbi CHHe3eAeHBix b cba3h c BbieAaHweM OTMeneHa b HioHe, npn MaK- 
CHMaABHOH GnoMacce 3 toh rpynnbi (Ta6A. 1)hb HanaAe hioaa. Hn3Kaa noTepa b moHe 
o6ycAOBAeHa TeM, hto cooGmecTBo cHHe3eAeHbix coctoaao npeHMymecTBeHHO H3 aHa- 
6eH. OAHaKO b oTcyrcTBHe 300nAaHKT0Ha cxopocTb pocTa aHaGeHOBoro KOMnAexca yBe- 
AHHHAacb b 1.5 pa3a (EAH3apoBa, 1993), hto HaGAioAaAOCB b aHaAorHHHbix onbiTax, 
npoBeAeHHbix hbmh b 1981 r. Cxopee Bcero, panKH HcnoAB30BaAH o6pbibkh tphxomob. 
H 3 AHTepaTypbi h3bcctho noTpeGAemie aHaGeH paHKaMH (CeMeHOBa, 1974; Cbahhicob, 
1980; Ostrofsky et al., 1983; James, Forsyth, 1990) h KpynHbiMH npocTeHiHHMH, b tom 
HHCAe HH(j)y3opHeH Nassula aurea (Carpenter, Bergquist, 1985), BXOAameH b cocTaB AeT- 
Hero nAaHKTOHa BoAxccxoro nAeca Pbi6hhckofo BOAoxpaHHAHma (MaMaeBa, 1979), h 
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KonoBpaTKaMH (Starkweather, 1981). B ochobhom >Ke, KaK OKa3ajiocb, b HWHbCKon BOAe 
noTpe6jiHJiHci> MHKpocKonHHecKne koaohhh Merismopedia tenuissima Lemm., Snowel- 
la rose (Snow) Elenk., OAHHOHHbie 2—3 mkm AHaM. kactkh Microcystis aeruginosa. 3th 

BHAbI nOHBJIHJIHCb TOJlbKO B (|)HAbTpOBaHHOH BOAe. IlepBblM H3 HHX MOTyT FIHTaTbCH KO- 
JiOBpaTKH H3 poAa Keratella (Siersen, 1990). M. aeruginosa Ha kactohhoh CTaAHH Bere- 
TauHH aKTHBHO HcnoAb3yK)T paHKH Daphnia cucullata, D. obtusa, D. hyalina h MHorne 
HHcJ)y3opHH (MaMaeBa, 1979; De Bemardi et al., 1981). 

B (J)HAbTpOBaHHOH BOAe OAHHOHHbie 2-3 MKM AHaM. KJieTKH MHKpOlJHCTHCa nOABH- 

AHCb B 3aMeTHOM KOAHHeCTBe H B paHHeHIOAbCKOM 3KCnepHMeHTe. Halil BbIBOA O no- 
Tpe6;ieHHH 300n;iaHKT0H0M noTeHAHajibHO tokchhhoto Microcyctis aeruginosa b Pbi- 
6hhckom BOAOxpaHHJiHme npoTHBopeuHT mhchhk) K). H. CopoKHHa ( 1966), ho comacy- 
eTca c BbiBOAaMH Apyrnx HCCJieAOBaTeJieii (De Bemardi et al., 1981; Ferguson et al., 
1982) 06 Hcnojib30BaHHH pauxaMH MHKpouHCTHca b KanecTBe noAHoneHHoro KopMa, 
ecAH pa3Mepu ero kojiohhh Majiw. 

Y6biJib 6noMaccbi 3eAeHbix BOAopocAen KOJieSajiacb b npeAenax -0.004 — +1.079 mi7ji 
b cyT (Ta6n. 2). MHHHMajibHaa OTpHuaiejibHaa BenHHHHa, KaK h y AnaTOMOBbix, OTMe- 
neHa b HtOHe h o6ycAOBAeHa noAOKHTeAbHbiM bahxhhcm 30onAaHKTOHa Ha BereTainno 
3eAeHbix b otot nepnoA- MaKCHMajibHaji noTepn 6noMaccbi 3eAeHbix HaSnioAaAacb b Ha- 
najie hioaa, npn 3tom MaKCHMajibHbiMH 6bum h ee paBHbie no BejiHHHHe cocTaBJixio- 
mne. B 3to BpeMA MHKp0300njiaHKT0H0M noipe6jiHAHCb npeHMymecTBeHHO MOAOAbie 
neHoSHH Scenedesmus quadricauda. Hepe3 cyTKH b OTcyTCTBHe nocAeAHero cpeAHHH 
oS'beM KJieTKH 3toh boaopocah cocTaBJiAA Bcero 27.5 npoTHB 82 mkm 3 b HauaAe onbiTa. 
B AHAHHApaX C He(J)HAbTpOBaHHOH BOAOH KJieTOHHOH O&beM S. quadricauda COKpaTHA- 

c a He3HanHTeAbHo — c 71.6 ao 65.9 mkm 3 . TaKoe >Ke (c 70.9 ao 62.3 mkm 3 ) yMem>- 
uieHHe o6i>eMa kactok ototo BHAa oTMeueHO b BOAoeMe, hto moxcct CBHAeTeAbCTBO- 
BaTb o CAaSoM oceAaHHH S. quadricauda H3 ocBemeHHoro caoa h, CAeAOBaTeAbHO, o Ma- 
aoh poah oceAaHHa b y6biAH 6HOMaccw 3eAeHbix nyTeM nepeMemeHHA. 

Tpynna 3eAeHbix BOAopocnefi b ucaom xapaicrepH30BaAacb hh3koh ySbiAbio 6HOMac- 
cw — HecKOAbKO AecATbix AOAen ur/ii b cyT b cpeAHeM 3a BpeMA HCCAeAOBaHHA. 06maa 
y6buib 6HOMaccbi 3eAeHbix h ee cocTaBJiaiomHe maao pa3AHHaAHCb no ce30HaM, a co- 
cTaBJiflioinHe — TaKAce MexcAy co6oh. Flo a6coniOTHOH y6biAH 6HOMaccbi 3eAeHbie 3Ha- 
HHTeAbHO OTAHHaAHCb OT AHATOMOBblX OCoSeHHO BeCHOH. B 3TO BpeMA HH3K3A nOTep* 
6HOMaccbi 3eAeHbix 3a cneT BbieAaHHX cBA3aHa c hx MaAOHHcneHHOcTbio (Ta6n. 1). Jle- 
tom pa3AHHHe Me)KAy 3thmh rpynnaMH no noTepe BbieAaHHeM crnaACHBaAOCb H3-3a pe3- 
koto coKpameHHA noTpe6AeHHA AnaTOMOBbix. Ecah BecHOH H3-3a BbieAaHHA okcahcbho 
TepAAOCb b 30 pa3 SoAbuie GnoMaccbi AnaTOMOBbix, neM 3eAeHbix, to actom — Bcero 
b 3 pa3a. OAHaKO b nponeHTHOM cooTHomeHHH HHTeHCHBHee BbieAaAHCb 3eAem>ie, a He 
AHaTOMOBbie: actom — cootbctctbchho 42 h 8 % yGbuin SnoMaccbi rpynnbi, bcchoh — 
cooTBeTCTBeHHO 54 h 27 %. IlpH paBeHCTBe cpeAHeAeranx SnoMacc 3eAeHbix h cmie3e- 
AeHbix (Ta6A. 1) b 3.5 pa3a 6onbine TepaAOCb 6HOMaccu 3eAeHbix. 

CooTHomeHHe MeacAy HHTeHCHBHOCTbio y6biAH h npnpocTa 6noMaccbi paccMOTpe- 
ho b Ta6A. 5. YcTaHOBAeHO, hto BecHOH 6noMacca aAbroueH03a h AOMHHHpyiomeH no 


TABAMUA 5 

OTHomeHwe y6biAb/npwpocT 6noMaccbi BOAOpocAen 


Ce30Hbi 

AfibroueH03 

AHaTOMOBbie 

3ejieHbie 

BecHa 

1.6 ! 

1.7 

1.3 

JleTo 

0.6 | 

0.9 i 

0.9 

B cpeAHeM 

1.0 i 

1.2 

0.9 
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GnoMacce rpynnbi AHaTOMOBbix yGbreaAa HHTCHCHBHee, hcm npnpacTajia, a neTOM Ha- 
o6opoT. B cpeAHeM 3a BeceHne-jieTHHH ce30H cyTOHHaa y6biJib GnoMaccbi ajibrouemm 
ypaBHOBeimiBajiacb ee npnpocTOM, y6buib GnoMaccbi AHaTOMOBbix npeBbimajia npn- 
pocT, y6buib 6noMaccbi 3ejieHbix ycTynajia npHpocTy. OraomeHHe y6biJib/npnpocT Gho- 
Maccbi cHne3ejieHbix (b moHe h xoHne mom) Gmao nm6onbumM H3 Bcex rpynn:1.8 h 
1.9 COOTBeTCTBeHHO. 

Bo3HHKaeT Bonpoc o (JiaxTope, oGecneAHBaiomeM BbicoKoe coAepacaHne (JjHTonnaHK- 
TOHa b BOAoeMe bcchoh npw yGbum, npeBbimaiomeH npnpocT. ripeAnoJio>XHTeAbHO, 
b cpeAHeM ynacTxe Bojnxcxoro njieca yGbuib xoMneHcnpyeTca npuBHocoM (J)HTon;iaHK- 
TOHa H3 BepxHero ynacTxa. IlocAeAHHH bcchoh Gorane c (j)HTonjiaHXTOHOM, o hom 
CBHAeTejibCTByioT AaHHbie no GnoMacce (EmoapoBa, 1985) h xjiopotjmjuiy a (MHHee- 
Ba, 1986). 

IlpH jiioGbix noTepHX GnoMaccbi b BOAoeMe oGbihho BbiHHCJiaeTc* OTHOinemie 
yGbiJib/HcxoAHaa GnoMacca. Ilo pe3yjibTaiaM Harnnx onbrroB, aa* CHHe3ejieHbix b cpeA- 
neM (niOHb h KOHeu mom) oho paBHHjiocb 1.5; aah AHaTOMOBbix bcchoh — 1.2, Jie- 
tom — 1.0, b cpeAHeM — 1.1; aaji 3ejieHbix bcchoh — 1.8, jiexoM — 1.0, b cpeAHeM — 
1.1; jxm ajibroueH03a bcchoh — 1.2, jictom — 0.7, b cpeAHeM — 0.9. 3th AaHHbie 
TaoKe yKa3biBaiOT Ha npeBbimeHHe y6buiH GnoMaccbi HaA ee coAepacaHHeM b boao- 
eMe. OAHaKO no a6cojnoTHbiM BejiHHHHaM othoihchhh yGbinb/npnpocT 6noMaccbi h 
ySbiJib/ncxoAHaH GnoMacca ecTb pa3JiHHHe, cBH3aHHoe c cocTaBOM (j)HTOiuiaHxroHa. Tax, 
AJifl AHaTOMOBbix h ajibroueH03a b uejiOM OTHOineHHe yGbuib/npHpocT Bbmie, neM 
yGbuib/GHOMacca b 1.4 h 1.3 pa3a cootbctctbchho. J\m 3ejieHbix HanpoTHB, oraome- 
HHe yGbuib/GHOMacca Bbirne b 1.4 pa3a. 


3aKAfOHeHiie 

TaKHM o6pa30 M, b pycjioBOH nacra Boa^kckoto nneca Pbi6HHCKoro BOAOxpaHHjm- 
ma cyTOHHaa yGbuib Cbipon 6HOMaccbi Bcero (J)HTonjiaHKTOHa cocTaBjuuia 4.901 m t/ji 
b cpeAHeM 3a Becemie-JieTHHH ce30H, 15.664 mt/ji bcchoh, 2.21 —jictom. EnoMacca ajib- 
roaeno3a h AHaTOMOBbix b 3th ce30Hbi Ha 70—90 % y6biBajia BCJieACTBHe nepeMe- 
memw BOAopocjien, HanGonee Bepo^THO, co ctokobbim TeneHHeM no erapoMy pyc- 
jiy p. Bojith. YGbuib GnoMaccbi cHne3ejieHbix no 3TOH >xe npHHHHe Gbuia Taxace cymecT- 
BeHHOH h conocTaBHMa c noTepen AHaTOMOBbix. HaHMeHbineH noTepefi 6noMaccbi 
OTimnajiHCb 3ejieHbie BOAopocjiH. BecHOH h jictom oGe cocTaBJHnomne (JiaxTHnecxH 
HMejiH paBHbie aojih b hx yGbuiH. IloTepx 6HOMaccbi ajibroneH03a paBMJiacb ee npn- 
pocTy b cpeAHeM 3a BpeMH HCCJieAOBaHHa, b 1.6 pa3a npeBbimajia ero bcchoh h cocTaB- 
jiHJia 84 % ot Hero jictom. 
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SUMMARY 

A loss of the phytoplankton wet biomass, resulted from transition and grazing by zooplankton, was 
studied during the spring and summer time 1989 in the photic layer of the Volga Reach of the Ry¬ 
binsk Reservoir. Daily losses of the biomass of phytoplankton and its group were determined in in situ 
experiments using unconcentrated phytoplankton. The parameter was calculated from the difference 
of a potential biomass growth (in dialysis vessels) and a real one (in the waterbody). In both spring 
and summer 70 to 90 % of the biomass of the algocenosis as a whole, diatoms and blue-greens were lost 
due to algae transition. The loss of the biomass of green algae was resulted from the both components. 
On the average during the period of the study, a daily loss of the algocenosis biomass was equal to 
its growth; in spring the loss was 1.6 times as much as the growth, in summer it made 84 % of 
the growth. 
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JIHIHAHHHKH TOPOM IICKOBA. 

3. OCOBEHHOCTH PACIIPE^EJIEHHfl JIHIHAHHHKOB 
HA TOPO^CKOH TEPPHTOPHH 

N. V. MALYSHEVA. THE LICHENS OF PSKOV. 

3. PECULIARITIES OF LICHEN DISTRIBUTION IN THE TOWN AREA 

EoTaHHHecKHM hhctht>t hm. B. Jl. KowapoBa PAH 
197376 C.-IIeTepOypr, yn. npotj). FIonoBa, 2 
riocTynima 19.05.2004 

PaccMOTpeHo pacnpeaejieHne jiHuiaHHHKOB (83 BHaa) Ha TeppHTopHH r. IIcKOBa. IloKa3aHO, hto oho 

HOCHT M03aHHHbIH XapaKTep H CBB3BHO C nOAXOZUHUHMH JIHUiaHHHKOB MCCTOoSHTaHHflMH H CyOCTpa- 
T3MH, HCTOpHHeCKHM pa3BHTHCM TOpO^a, OCoOeHHOCTHMH HCnOJIb30BHHHH 3JieMCHTOB rOpOJICKOrO JiaHfl- 
rna^JTa. BbiaBJieHO yBejinneHne HHCJia bh;iob JiHuiaHHHKOB ot OKpaHH k ueHTpy ropoaa. npHBeaeHbi KapTbi 
pacnpe^ejieHHJi nncjia bhjiob JiHuiaHHHKOB Ha ropoacKon TeppuTopnn, a Taoce HaxoameHHH pezjKHX hh^h- 
KaxopHbix BHflOB. npoBeaeHo cpaBHeHHe c jmxeHO(})JiopoH MeranoJinca (C.-lleTep6ypr) h MaJioro ropoaa 
(CeOeac, ncKOBCKan o6ji.). 

KjiioHeBbie cjiOBa: jiHmaHHHKH, jiHxeHOtjwiopa ropoaoB, ITckob. 

flaHHaa pa 6 oTa aBJiaeTca npoaojDKeHHeM cepHH cTareft, nocBameHHOH JiHxeHo<f)jio- 
pe r. IIcKOBa. PaHee 6 bui /jaH KpaTKHH aHajiH3 jiHxeHocfmopbi h paccMOTpeHO pacnpezje- 
jieHne 3iih(J)hthi>ix JiHuiaHHHKOB no apeBecHbiM nopo^aM (b 03e;ieHeHHH ropozja 6 ojib- 
rnyio 30 J 110 ocTaBJuiMT HHTpoayneHTbi) (MajibiiueBa, 2004 a, 6 ). flaHHaa CTaTba no- 
cBHmeHa paccMOipeHHio oco 6 eHHocTeH pacnpezjejieHHa JiHuiaHHHKOB Ha ropoACKOH 
TeppHTopHH. B 3aaa4H bxozjhjio: 1) BbiHBJieHHe xapaKTepa pacnpeaejieHHH JiHuiaHHHKOB 
Ha TeppHTopHH IIcKOBa; 2) cocTaBJieHHe KapT pacnpezjejieHHa HHCJia bhzjob jiHiiiaHHH- 
KOB Ha ropO^CKOH TeppHTopHH H HaXOHCZjeHHa peZJKHX, HH^HKaTOpHBIX BHZJOB; 3) BBIHB- 
neHHe rpynn JiHuiaHHHKOB, pa3JiHHaiomHxca no nacTOTe BCTpenaeMocTH. 


MaTepnaji h Mero^nKa 

IICKOB - Ba5KHBIH aZJMHHHCTpaTHBHblH, KyjIbTypHblH, TpaHCnopTHblH H npOMbllll- 

jieHHbiii neHTp Ha CeBepo-3anazje Pocchh. TeppHTopna ropo.ua cocTaBJiaeT 95 km 2 (IIo- 
JiyKoniKo, IIIeBejibKOB, 2003). PeKH BeJiHKaa h IIcKOBa ueuaT ropou Ha 3 Hacra: IJeHTp 
(ocHOBHaa nacTt IIcKOBa, pacnouoaceHHaa Ha npaBOM 6epery p. BejimcoH), 3aBejiH4be 
(jieBo6epeacbe p. Bcjikkoh) h 3ancKOBbe (npaBo6epeacbe p. IIcKOBbi). Yace b upeBHen 
njiaHHpOBKe ropoua BbiueuauHCb yjiHijbi, aBJiaBiiiHeca npouojiaceHHeM BaacHeHiiiHx uo- 
por h cxoAHBuiHeca k KpoMy. Ilocjie nepeiuiamipoBKH ropoua no npoeicry 1778 r. pa- 
AHajibHaa cncTeMa b oTueubHbix panoHax (Okojibheih ropou, 3ancKOBbe) coneTaeTca c 
npaMoyrojibHOH ceTbio yam*. B 3acTpoHKe ijeHipa coBpeMeHHoro IIcKOBa npeoOuauaiOT 
HeBbicoKHe ranoBbie uOMa XIX h Hanajia XX bb. (Topoua..., 1998). Bo BpeMa BejiHKOH 
OTenecTBeHHOH bohhm ropou 6biu npaKTHnecKH Becb pa3pymeH, coxpaHHjiocb tojib- 
KO 6 % 2 KHJIOTO (jjOHZia (IICKOBCKafl..., 2003). IICKOB BOUiejI B HHCJIO 15 ^peBHepyCCKHX 
ropo^oB, nozuieacaBUiHx nepBoonepezmoMy BoccTaHOBJieHHK). no reHepa^bHbiM njia- 
HaM BoccTaHOBJieHHa h pa3BHTHa 1945 h 1971 rr. ynHTbiBajiHCb pacnojioaceHHe naMaT- 
hhkob apxHTeKTypbi h Tpe6oBaHHa 3KOJiorHH. MaccoBoe acHJibe 6buio cocpeztOTOHeHO 
npeHMymecTBeHHo b 3ancKOBbe h 3aBejiHHbe, nje botbootjihcb MHoro3TaacHbie, KHp- 
nHHHbie h acejie3o6eTOHHbie ztOMa. B coBpeMeHHOM IIcKOBe npeoOjiazzaeT MamHHocipo- 
eHHe, pa3BHTa Jiencaa npoMbiuuieHHocTb. fopozi xoporno 03ejieHeH, 3ejieHbie Hacaacjie- 
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hhh cocTaBjiHKvr 230 ra (IIojiyKouiKO, LLIeBejibKOB, 2003). 3jxecb npoH3pacTaeT 219 bh¬ 
aob ApeBecHbix pacTeHHH (CoKonoBa, 2003). 

H3y4eHMe pacnpeaejieHHH JiHiuaHHHKOB Ha ropoACKon TeppHTOpHH npoBOAHJiocb 
mctoaom ceTOHHoro KapTHpoBaHHH. TeppHTopun ropoAa pa36HBajiacb Ha KBaApaTbi co 
cTopoHOH 1 km. BHyrpH KaxcAoro KBazipaia peniCTpHpoBajiHCb bhaoboh cocTaB jiHiuan- 
HHKOB, IlpOeKTHBHOe riOKpMTHe, npnypOHeHHOCTb K CySCTpaTaM H MeCTOo6HTaHHflM. 
TmaTejibHO HccjieAOBajincb pa3JiH4Hbie cyOcipaTbi — Kopa AepeBbeB, 4>yHAaMeHTbi 3Aa- 
hhh, noHBa, rHHiomafl ApeBecHHa, >Kejie3o6eTOHHbie KOHCTpyKUHH h t. n. Eburn H3yqeHbi 
JIHUiaHHHKH pa3J!HHHbIX 3JieMeHTOB ropOACKOTO AaHAUia<|)Ta: HCTOpHHeCKHX H COBpe- 
MeHHbix caAOB h napKOB (BKJiiOHaa ap6opeTyMbi), HeKponojien, TpaHcnopTHbix Marn- 
CTpajiew, HaOepe^CHbix, xchjibix KBapTajiOB, npoMbmuieHHOH 30Hbi, jieconapKOB, b tom 
HHCJ ie Ha TeppHTOpHH caHaTopneB h KypopTOB. 

Pa6oTa no c6opy JiHiuaHHHKOB npoBOAHJiacb b aBrycie 2002 h nacTHHHO b 2003 rr. 

Bcero Ha TeppHTOpHH ricKOBa hbmh 6buio co6paHo h onpeAeneHo CBbirne 2200 06- 
pa3U0B AHmaHHHKOB. OnpeAeneHHe npoBOAHJiocb b JIa6opaTopHH jinxeHOJiorHH h 6pno- 
hothh BoTaHHnecKoro HHCTHiyTa hm. B. JI. KoMapoBa (BHH) PAH. 

/{jiff OUeHKH HaCTOTbl BCTpeHaeMOCTH BHAOB JiHiuaHHHKOB Ha TeppHTOpHH r. riCKO- 
Ba yHHTbiBajiacb aojih KBaApaTOB, rAe BCTpenaiOTCJi JIHUiaHHHKH, ot o6mero HHCJia KBaA- 
paTOB o6cjieAOBaHHOH TeppHTOpHH ropoAa. noJiyueHHbie 3HaneHH5i pa36HBaJiHCb Ha 
KJiaccbi: I Kjiacc BCTpenaeMocTH — JIHUiaHHHKH BCTpeuaioTCii cahhhhho, II — peA- 
ko (3—20 %), III — o6biHHo (21—60 %), IV — uacro (>60 %). 

IIpoBOAHJiocb Taoce cpaBHeHHe c pacnpeAeneHHeM JiHiuaHHHKOB Ha TeppHTopn- 
hx MeranonHca (C.-rieTep6ypr) (MajibiuieBa, 2003a) h Majioro ropoAa (Ce6e>K, IIckob- 
cKaa o 6 ji.) (MajibiuieBa, 20036, b). 

Ha3BaHHH bhaob JiHiuaHHHKOB npHBeAOHBi b ochobhom no pa6oie R. Santesson 
(1993) c yneTOM nocneAHHx pa6oT no cHCTeMaTHKe, JiaTHHCKHe Ha3BaHii^ Bbiciunx pac¬ 
TeHHH — no C. K. HepenaHOBy (1995) h H. H. LjBejieBy (2000). 


Pe3yjibTaTbi h o6cy>KAeHHe 

B pe3yjibTaTe npoBeAOHHOH pa6oTbi 6biJio bwhchcho, hto pacnpeAeneHHe HaHAeH- 
HblX BHAOB JiHiuaHHHKOB (83 BHAa) Ha TeppHTOpHH IICKOBa HMeeT M03aHHHbIH XapaKTep 
(pHC. 1). 3to xce HBJieHHe oTMeuajiocb hbmh ajih JiHiuaHHHKOB Meranojinca C.-IIeTep- 
6ypra (MajibiuieBa, 2003a) h ajui Majioro ropoAa Ce6e>K (MajibiuieBa, 20036). Eojibiue 
Bcero AHiuaHHHKOB BCTpenaeTCH Ha Kope AepeBbeB b caAax, napKax, jieconapKax, HeKpo- 
nojuix — TaM, rAe mhoto 3ejieHbix Haca^KAOHHH. Mo3aHHHOCTb pacnpeAejieHHH JiHuian- 
HHKOB Ha TeppHTOpHHX TOpOAOB CBH3aHa, no-BHAHMOMy, C HajlHHHeM nOAXOAHIUHX Mec- 
Too6HTaHHH h cy6cTpaTOB (pHC. 2, 3), hto noATBep^cAaeTCH jioKajibHoft KOHueHTpauneH 
peAKHX H HHAHKaTOpHbIX BHAOB (pHC. 4) Ha TeppHTOpHH IICKOBa. ITpHHeM 3TO HBJieHHe 
He CBH3aHO c pa3MepaMH ropoAa: TeppHTopra ricKOBa b 6 pa3 MeHbiue TaKOBOH Merano- 
AHca C.-rieTep6ypra, a Ce6e^c MeHbiue IIcKOBa b 40 pa 3 . 

JIHUiaHHHKH pacnpeAeneHbi Ha ropoACKOH TeppHTOpHH HepaBHOMepHO. HaH6onb- 
uiee hhcjio bhaob (46) o6Hapy^ceHO b uempajibHOH nacra IIcKOBa (b ochobhom b npe- 
AeJiax ctch OKOJibHoro ropoAa h BOKpyr hhx), rAe pacnoJioxceHbi MHorae BceMHpHO H3- 
BecTHbie HCTopHKO-KyjibTypHbie h apxHTeKTypHbie naMHTHHKH. 3Aecb >Ke HaxoA^TCH 
JleTHHH h EoTaHHHecKHH caAbi, napKH noHMbi p. IIcKOBbi h t. n. Eme b XIX b. 6jiaroycT- 
poncTBy h 03eJieHeHHio ueHTpaAbHOH nacTH ropoAa npHAaBajiocb 6ojibiuoe 3HaneHHe. 
3HaHHTeubHO MeHbiue JiHiuaHHHKOB (15—19 bhaob) — Ha OKpaHHax, b panoHax hobo- 
CTpoeK b 3aBeuHHbe (HCKjnoneHHe cocTaBJUiioT AeHAponapK «Mnpo>KKa» h aHcaM6nb 
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Phc. 1. KapTa pacnpocTpaHeHHX JiHinaHHHKOB r. FIcKOBa. 

Hhcjio bhaob JiHinaHHHKOB: I — 1“ 10, 2 — 11—20, 3 — 21—30, 4 — >30. MacurraOHaa JimieiiKa: 1 km. 



Phc. 2. PacnpeaejieHHe jmiuaHHHKOB no MecTOoSm-aHHJiM b Meranojince (C.-nerep6ypr), OojibiuoM 

(FIckob) h MajioM (Ce6e>K) ropo^ax. 

no och aOcuHcc — MecTOo6HTaHH»: 1 — HCTopHnecKHe napKH, BKJHOHaa apGoperyMbi; 2 — coBpeMeHHbre ca jxu h napKH; 
3 — jieconapKH; 4 — HeKponoJiH; 5 — na6epe>KHbie, 6 — xouibie KBapTanu; 7 — npoMbiuiJieHHaa 30Ha; 8 — TpaHcnopT- 
Hbie MarHCTpajiH. no och opjiHHaT — nojia bhaob ot o6mero nncjia, %. 
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Phc. 3. PacnpeaejieHHe jiHinaHHHKOB no cyScTpaTaM b Meranojiwce (C.-nerep6ypr), SojibiuoM (TIckob) h 

MaJiOM (Ce6e)K) roponax. 

no och aCouHCC — cyScTpatbi: 1 — Kopa, 2 — KaMHH, 3 — nonaa, 4 — ApeBecwHa. 5 — HCKyccTBCHHbiH cyGcTpaT (6eTOH, 
KHpnHH, njiacTMacca h t. n.). no ocm opannaT — aoaji bhaob ot oSmero HHCJia, %. 


Mnpo>KCKoro MOHacTbipa) h b 3ancKOBbe ( 3 a npe/jejiaMH OicojibHoro ropo/ja). B npo- 
MbmuieHHbix panoHax (HanpuMep, okojio JibHOKOMOnnaTa, 3aBOAa «3jiTepM», MeJibKOM- 
6nHaTa h np.) oTMenaeTCJi Bcero A —10 bh^ob JiHinaHHHKOB (pnc. 1). (ITo^po6Hee bjiwl - 
Hue aTMoc(j>epHoro 3arpji3HeHHtf Ha jimuaHHHKH 6y,zjeT paccMOTpeHO b cjieAyiomeH nac- 
th paGoTbi). 



Phc. 4. MecTOHaxoacAeHHH peziKHX h HHflHKaTopHbix bhaob JiHinaHHHKOB Ha TeppHTopHH r. IlcKOBa. 
BHAbi JiHinaHHHKOB: 1 — Anaptychia ci liar is, 2 — Chaenotheca chrysocephala, 3 — Hypogymnia tubulosa , 4 — Melanelia 
septentrional is, 5 — Opegrapha rufescens, 6 — Parmelina tiliacea, 1 — Peltigera canina, 8 — Peltigera praetextata, 9 — 
Pseudevernia furfuracea , 10 — Ramalina farinacea, 1 1 — Ramalina fraxinea, 12 — Tuckermannopsis chlorophylla, 13 — 

Usnea hitra, 14 — Usnea subfloridana. 
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Oco6eHHOCTbK) r. IlcKOBa abjihctch yMeHbiueHHe MHCjia bhuob jiHinaHHMKOB ot ueH- 
Tpa k OKpaiiHaM ropona, o6bi4ho b ropouax Ha6jno,aaeTCH o6paTHoe HBJieHne (Majibime- 
Ba, 2003a). 3to CBH3aH0 c xopouiHM 03ejieHeHHeM uempa ropona, xopoiuo npouyMaH- 
hom njiaHHpoBKofi npw BoccTaHOBjieHHH ero nocjie bohhbi, pa3MemeHHeM npoMbiumeH- 
hwx npe^npHHTHH Ha OKpaHHax. 

Buru jiHiiiaHHHKOB pa3jiH4aK)TCH no nacTOTe BCTpenaeMocTH. BbiaejieHo 4 KJiacca 
BCTpenaeMocTH. 

I KJiacc BCTpeMaeMOCTH. IIo ojmoMy pa3y HanueHo 24 BHna (29 % ot o6mero nncjia 
bhuob). 3to Amandinea punctata (Hoffm.) Coppins et Scheid., Anaptychia ciliaris (L.) 
Korb., Arthopyrenia punctiformis (Pers.) A. Massal., Bacidia globulosa (Florke) Ha- 
fellner et V. Wirth, B. pulchra (Oxner) Oxner, B . schaereri De Not., Caloplaca ceri- 
na (Ehrh. ex Hedw.) Th. Fr., Candelaria concolor (Dicks.) Stein, Chaenotheca chiyso - 
cephala (Turner ex Ach.) Th. Fr., Cladonia coniocraea (Florke) Spreng., Lecania dubi - 
tans (Nyl.) A. L. Sm., L . koerberiana J. Lahm., L. naegelii (Hepp) Diederich et P. Boem, 
Lecanora intumescens (Rebent.) Rabenh., L. populicola (DC.) Duby, Melanelia exaspe - 
rata (De Not.) Essl., M. septentrionalis (Lynge) Essl., M. subaurifera (Nyl.) Essl., Mica - 
rea nitschkeana (J. Lahm. ex Rabenh.) Harm., Parmelina tiliacea (Hoffm.) Hale, Peltige- 
ra canina (L.) Willd., P. praetextata (Florke ex Sommerf.) Zopf, Ramalinafarinacea (L.) 
Ach., Usnea hirta (L.) Weber ex F. H. Wigg. B ochobhom 3to bhum, xapaKTepHbie 
AJix npuropoOTbix JiecoB, BcipenaiomHecfl b KpynHbix napxax, Jieconapxax, Heicpono- 
Jiax. HHTepecHbiM HBjmeTC* HaxoHcneHHe nopouiKonjiouHoro jiHmaHHHKa Chaenotheca 
chrysocephala b caMOM ueHTpe ropoua y «Ty6epHaTopcKoro noMa» (HbiHe neTCKaa 6h6- 
jiHOTeKa) Ha CTapoM jx y6e. 3K3eMruiHp CHJibHO noBpeacueH, HMeeT oTMepuiHH TajuiOM. 
0/maKO caMO npoH3pacTaHHe naHHoro «jiecHoro» BHna b HenaBHeM npouuiOM b ueHTpe 
ropona HBJiaeTC^ Heo6binHbiM. 

II KJiacc BCTpenaeMOCTH. K peuKHM mo>kho oTHecra 31 b hu JiHmaHHHKa (37 %). 

MHOFHX H3 HHX TaiOKe ( 3 a HCKJHOHCHHeM 3I1HJ1HTOB) 6oJiee XapaKTepHO npOH3paCTa- 

HHe b napxax h canax. 3 to Buellia pharcidia (Ach.) Malme, Caloplaca decipiens 
(Arnold) Blomb. et Forssell, C. saxicola (Hoffm.) Nordin, Cladonia fimbriata (L.) Fr., 
Hypocenomyce scalaris (Ach.) M. Choisy, Hypogymnia tubulosa (Schaer) Hav., Leca¬ 
nia cyrtella (Ach.) Th. Fr., L. fuscella (Schaer.) A. Massal., Lecanora allophana Nyl., 
L. chlarotera Nyl., L. crenulata Hook., L . dispersa (Pers.) Sommerf., L. leptyrodes (Nyl.) 
Degel., Lecidella euphorea (Florke) Hertel, Melanelia. subargentifera (Nyl.) Essl., Opeg- 
rapha rufescens Pers., Phlyctis agelaea (Ach.) Flot., Physcia aipolia (Ehrh. ex Humb.) 
Fiimr., Physconia detersa (Nyl.) Poelt, Protoparmeliopsis muralis (Schreb.) M. Choisy, 
Pseudevernia furfuracea (L.) Zopf, Ramalina fraxinea (L.) Ach., Rinodina conveluxa 
H. Magn., R. exigua (Ach.) Gray, Scolociosporum sarothamni (Vain.) Vezda, Tuckerman - 
nopsis chlorophylla (Willd.) Hale, Usnea subfloridana Stirt., Verrucaria muralis Ach., 
V. nigrescens Pers., Xanthoria candelaria (L.) Th. Fr., X. fallax (Hepp) Arnold. 

III KJiaCC BCTpeMaeMOCTH. K o6bIHHblM OTHOCHTCJI 15 BHUOB JIHUiaHHHKOB (18 %). 
npHypoHeHbi ohh TaioKe b ochobhom k ropoucKHM 3e;ieHbiM Haca>KneHMM. 3a hckjho- 
neHHeM Candelariella aurella , 3T0 3nH(J)HTHbie jmuiaiiHHKH. Cioua othocatca Candela - 
riella aurella (Hoffm.) Zahlbr., C. vitellina (Hoffm.) Mull. Arg., Evernia prunastri (L.) 
Ach., Lecanora argentata (Ach.) Malme, L. carpinea (L.) Vain., I. pulicaris (Pers.) Ach., 
L. symmicta (Ach.) Ach., Lepraria incana (L.) Ach., Melanelia exasperatula (Nyl.) Essl., 
Phlyctis argena (Spreng.) Flot., Physcia dubia (Hoffm.) Lettau, Physconia distorta 
(With.) J. R. Laundon, P. enteroxantha (Nyl.) Poelt, Ramalina pollinaria (Westr.) Ach., 
Rinodina pyrina (Ach.) Arnold. 

IV KJiacc BCTpenaeMOCTH. K Han6oJiee pacnpocipaHeHHbiM, uacTo BCTpenaioiuHM- 
ca b r. ncKOBe, jiHiuaHHHKaM othochtcji 13 bhuob (16 %). 3to Caloplaca holocar- 
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pa (Hoffm.) A. E. Wade, Candelariella xanthostigma (Ach.) Lettau, Hypogymniaphyso- 
des (L.) Nyl., Lecanora hagenii (Ach.) Ach., Parmelia sulcata Taylor, Phaeophyscia nig¬ 
ricans (Florke) Moberg, P. orbicularis (Neck.) Moberg, Physcia adscendens (Fr.) 
H. Olivier, P. stellaris (L.) Nyl., P. tenella (Scop.) DC., Scoliciosporum chlorococcum 
(Graewe ex Stenh.) Vezda, Xanthoria parietina (L.) Th. Fr., X. polycarpa (Hoffm.) 
Th. Fr. ex Rieber. Ohh pacTyr /ja^Ke b 3arpH3HeHHbix paHOHax ropoaa. 

TaKHM o6pa30M, pacnpejreJieHHe JiHiuaHHHKOB Ha TeppHTopHH r. IIcKOBa hocht 
M03aHHHBIH XapaKTep, HTO CBB3aH0 C nO^XOA^lUHMH JtfUI JIHIliaHHHKOB MeCT 006 HTa- 
HHBMH, HCTOpHHeCKHM pa3BHTHCM TOpOAa, OCObeHHOCTBMH HCn0JIb30BaHHJI OJieMCHTOB 
roponcKoro jiaHjunatJjTa. Ha6niojiaeTCB yBejiHHeHHe HHCJia bhjiob JiHiuaHHHKOB ot oxpa- 
hh k ueHTpy ropona. B ijeHTpajibHOH, HcropHnecKOH qacTii r. IIcKOBa OTMenaeTCB 
MaKCHMaJIBHOe HHCJIO BHAOB JIHIliaHHHKOB (46), Ha OKpaHHax — JIHIliaHHHKOB MeHb- 

rne (16—31 bh£). 
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SUMMARY 

The distribution of lichens (83 lichen species, 2200 samples, collected in 2002—2003 using 
the method of net mapping; net size 1 X 1 km) over the area of Pskov is considered. The mosaic distri¬ 
bution, dependant of different habitats and substrates, is discussed. The highest number of lichen spe¬ 
cies (46) is found in the town centre. 
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B pe3yjibTaTe o6pa6oTKH KOJuieKUHH mxob, co6paHHon Ha Mbice Hcjiiockhh (TaHMbipcKHH n-OB) b 
1937 r. THnponoroM C. n. MaxoHHHbiM, BbiHBJieHo 17 bhjiob, paHee He npnBojiHMbix an* 3Toro pafioHa. 
ripoBejieHa peBH3HJi ornejibHUx o6pa3uoB, xpaHHmHxcH b SpHonornnecKOM repSapHH EoTaHHHecKoro hh- 
cTHTyra hm. B. JI. KoMapoBa PAH (LE), Ha ocHOBaHHH KOTOpbix nsix Mbica Ucjiiockhh yKa3biBanHCb BHabi, 
BbBbiBaBuiHe onpeAejieHHbie comhchhji. YcTaHOBJieHO oumSoHHoe onpe^eneHHe 5 bhaob, KOTOpbie hckjiio- 
HaioTCH H3 cnHcxa mxob DToro pafioHa. B pe3yjibTaTe juih Mbica MejnocKHH b HacToamee BpeMH h3bcctho 
88 BHJIOB mxob. 

KjnoHeBbie cjiOBa: (jmopa, mxh, mmc Hcjiiockhh, nojutpHbie nycTbiHH, ApKTHKa. 

ComacHO B. J\. AjieKcaHapoBoft (1983), k nojinpHbiM nycTbiHHM b Pocchhckoh ApK- 
THKe othochtch 3cmjih OpaHua-HocH({)a*, ocTpoBa Bhktophh, Bn3e, YmaKOBa m Yexm- 
HeHHH, ceBepHaH oKOHenHOCTb Hoboh 3cmjih, CeBepHan 3eMJin*, Mbic Hcjiiockhh*, 
o-Ba X(e-JloHra*. B 3Thx uinpoTax mxbm npHHa/uie^HT Bejiyiuan pojib b pacTHTejibHOM 
noKpoBe, ho H3yneHbi ohh HeuocTaTOHHO. ToJibKO UJifl TeppHTOpHH, oTMeneHHbix Bbime 
3Be3^04KOH, hmciotch CBeueHHH o Mxax, ocHOBaHHwe Ha pe3yjibTaTax o6pa6oTKH pa3- 
JIHHHblX KOJIJieKUHH, C06paHHblX KaK 6oTaHHKaMH, TaK H npOCTO yHaCTHHKBMH 3KCne^H- 
Uhh, pa6oTaBiHHX b 3thx pailoHax. BpHOjioraM He yuaBanocb cbmhm npoBOUHTb Hccjie- 
AOBaHHH b nojinpHbix nycTbiHHX, noaTOMy Jiio6bie c6opbi H3 BbicoKouinpoTHbix perno- 
HOB npe/lCTaBJHHOT HHTepeC H HBJIHKJTCH HCTOHHHKaMH HaKOIIJieHHH AaHHbIX o BHAOBOM 
cocTaBe (Jjjiopti. 

IIOBOAOM UJ 1 H HanncaHHH /jaHHOH CTaTbH nOCJiy>KHJlH pe3yjIbTaTbI o6pa6oTKH KOJI¬ 
JieKUHH mxob, coSpaHHOH b 1937 r. Ha Mbice Hcjhockhh — caMOH ceBepHOH TOHKe eBpo- 
a3HaTCKoro MaTepHKa (77°36' c. ui., 103°17' b. u.) rnupojioroM C. IT. MaxoHHHbiM. 
3Ta HeonpeueneHHax kojijickuhh, uojiroe BpeMH xpaHHBiuaHCH b 6pHOJiorHMecKOM rep- 
6apHH EoTaHHHecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) PAH, couepncHT sthkqtkh 
c oneHb KpaTKoii HH(|>opMauHeH ycjioBHH npOH3pacTaHHH mxob. TeM He MeHee, onpeue- 
jieHHe 3T0H KOJuieKUHH no3BOjiHJio noJiynHTb jionojiHHTejibHbie uaHHbie o (jwiope mxob 
3Toro panoHa. IIonyTHO 6biJiH cuejiaHbi HexoTopbie yroHHeHHH yace ony6jiHKOBaHHbix 
uaHHbix Ha ocHOBaHHH peBH3HH rep6apHbix MaTepnajioB c yneTOM nocjieuHHx MOHorpa- 
(J)HHecKHx o6pa6oTOK pouoB Dicranum , Encalypta , Hypnum , Racomitrium h Schisti - 
dium (Nyholm, 1987;Frisvoll, 1983; Horton, 1983; Ando, 1994; Blom, 1996; 1998; A^o- 
HHHa, Ahuo, 2000). 

IlepBbie CBeueHHH o Mxax Mbica Hcjiiockhh couepncaTCH b paSoTe V. Brotherus (1910) 
h ocHOBaHbi Ha pe3yjibTaTax o6pa6oTKH c6opoB mxob, cueJiaHHbix b 1900—1903 it. 
A. A. EnpyjiH bo BpeMH PyccKoii nojinpHOH 3KcneAHUHH Ha cyAHe «3apn». fljvi Mbica He- 
jiiockhh yKa3biBaeTCH 14 bhuob mxob, HanSojiee pacnpocTpaHeHHbix h uoMHHHpyioiUHX 
b pacTHTejibHOM noKpoBe BbicoKomHpoTHOH ApKTHKH. IIo3UHee H. Amell (1918) UJ 1 H 
3Toro panoHa npHBeji 45 bhaob mxob Ha ocHOBe onpeueJieHHH kojijickuhh, co6paHHOH 
6oTaHHKOM F. R. Kjellman 19 — 20 aBrycTa 1878 r. bo BpeMH uiBeucKoi! 3KcneuHUHH nojx 
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KOMaH^oBaHHeM A. E. Nordenskiold Ha uixyHe «Bera». fljix Mbica Hcaiockhh Amell 
onHcaji HOByio pa3H0BHAH0CTb, Grimmia gracilis Schleich. var. hyperborea , KOTopaa 
CBe^eHa b chhohhmh k Schistidiumpapillosum Culm. (Blom, 1996). YKa3aHHe o Haxoac- 
achhh na Mbice Hcaiockhh S. apocarpum (Hedw.) B. S. G. ABnaeTca oneHb coMHHTenb- 
HbiM, Tax KaK, comacHO H. Blom (1996), 3to aMcJmaTAaHTHHecKHH bha, KOTopbiH HMeeT 
npeHMymecTBeHHoe pacnpocTpaHeHHe b ropax 3ana^HOH EBponbi, HCKAionaa Cpe/m- 
3eMHOMopcKyio o6jiacTb, a TaKace BerpenaeTca b CeBepHofi AMepHKe Ha o-Be HbKxJiayH- 
AAeHA. A™ yTOHHeHHa yKa3aHHa o HaxoacAeHHH S . apocarpum Ha Mbice Hcaiockhh He- 
o6xoahmo H3yueHHe o6pa3ija, onpeAeneHHoro Amell, KOTopbiH AOAaceH xpaHHTbca b 
CTOKrojibMe (S). 

B 1973 — 1974 rr. Ha Mbice Hcjhockhh pa6oiajiH reo6oTaHHKH H. H. CacjipoHOBa h 
H. B. MaTBeeBa. IlonyTHO co cbohmh HecneAOBaHHaMH ohh iipoboahah cSopbi mxob. 
3th mxh, a Taicace He6ojibiuaa KOJUieKuna, co6paHHaa b KOHue 1960-x toaob reojioroM 
A- H. lOpneHKo, 6mjih o6pa6oTaHbi JI. C. EjiaroflaTCKHx. ITo pe3yjibTaTaM 3toh o6pa- 
6otkh h c yneTOM AaHHbix Amell (1918) pjw Mbica Hcjhockhh npHBOAHAocb 74 BHAa ah- 
CTOCTe6ejibHbix mxob (EjiarojiaTCKHX h ap-, 1979). 

B ony6jiHKOBaHHOM cnncKe HeKOTopwe yxa3aHHA Hyac^anHCb b npoBepKe b CBa3H c 
noaBJieHHeM b nocjie^Hee BpeMa cHCTeMaraHecKHx o6pa6oTOK no OT^ejibHbiM rpynnaM. 
B pe3yjibTaTe peBH3HH o6pa3uoB, onpe/jeJieHHbix KaK Racomitrium canescens (Hedw.) 
Brid., ycTaHOBjieHa hx npHHa^jieacHOCTb k R. ericoides (Brid.) Brid. B rep6apHH (LE) 
xpaHHTca o6pa3eu, co6paHHbiH A. A. Enpyjia Ha Mbice Hcaiockhh h onpeAeJieHHbifi 
B. d>. BpoTepycoM h no3Anee A. JI. A6paMOBOH KaK R. canescens. Ilocjie kphthhcckoto 
H3yneHHa oh Taicace 6mji omeceH k R. ericoides . JlncTba y pacTeHHH b 3Tom o6pa3ue kh- 
jieBaTbie b BepxHeii nacra, a npocTaa HeBeTBamaaca acnjiKa aoxoaht ao caMoro kohhh- 
Ka, hto xapaKTepHO hmchho ajia R. ericoides. A. Frisvoll (1983) Taicace yxa3biBaeT aha 
Mbica HejfiiocKHH R . ericoides Ha ocHOBaHHH H3yneHHa o6pa3ua, co6paHHoro A. A. Enpy- 
Jia h xpaHameroca b CTOKrojibMe (S). 

H3yneHHe MaTepnajia, onpe^ejieHHoro EjiaroAaTCKHx KaK Schistidium strictum , no- 
Ka3ano, hto oh Heo/mopo^eH. B pe3yjibTaTe peBH3HH nacrn o6pa3uoB 6biJia oTHeceHa 
mhoh k S. grandirete H. H. Blom, a nacTb — k S. papillosum Culm. 2 o6pa3ua hhtchchb- 
ho nepHOH oKpacKH, co6paHHbie H. B. MaTBeeBOH 2.07.1974 r. h onpeAejieHHbie Ejiaro- 
AaTCKHx KaK S. strictum , b 1981 r. 6biJiH nepeonpeAeneHbi B. Murray KaK S. holmenia- 
num Steere et Brassard. BnocJieACTBHH 3tot bha 6bui cbcach b chhohhmu k S. andreae- 
opsis (Mull. Hal.) Laz. (Ochyra, Afonina., 1986; Frisvill, 1986). CoraacHO nocneAHHM 
MOHorpa(|>HHecKHM HCCjieAOBaHnaM (Blom, 1998), S. andreaeopsis h S. holmenianum 
aBjiaiOTca caMocToaTejibHbiMH bha^mh, KOTopue oTjiHnaioTca cjieAyiomHMH npH3Ha- 
KaMn: 1) KJieTKH b BepxneH nacra jiHCTa y S. andreaeopsis 10—12 nporaB 7—9 mkm 
y S. holmenianum h cootbctctbchho 11—15 npoTHB 9—11(12) b HHXCHen Han6oAee 
paciimpeHHOH nacra JiHCTa; 2) KAeTOHHbie ctchkh b BepxHen nacra JiHCTa y S. andreae¬ 
opsis TeMHO-KpacHLie h cHJibHO H3BHJiHCTbie, B to BpeMa KaK y S. holmenianum ohh 
opaHaceBbie hjih opaHaceBaTO-KopHHHeBbie h caa6o H3BHAHCTbie b BepxHen nacre AHcra; 
3) acHAKa y S. andreaeopsis 6oAee caa6aa, He3HanHTeAbHO BbiCTynaiomaa Ha ciihhhoh 
CTopoHe AHCTa, b to BpeMa KaK y S. holmenianum OHa 6onee CHAbHaa h bmcoko bh- 
cTynaiomaa Ha cnHHHOH CTopoHe. Ha ocHOBaHHH othx npH3HaKOB 2 o6pa3ua c tcmhoh 
OKpacKOH OTHeceHbi k S. andreaeopsis. 

Ewah nepecMOTpeHbi o6pa3Ubi, onpeAeAeHHbie KaK Dicranum angustum H. Lindb. 
CoraacHO E. Nyholm (1987), y 3 Toro BHAa kactkh AHCTa He aoaachm 6biTb nopHCTbiMH. 
y pacTeHHH c Mbica Hcaiockhh b o6pa3L<ax, onpeAeAeHHbix KaK D. angustum , Bee kactkh 
CHAbHO nopncTbie, hto xapaicrepHO AJia D. laevidens R. S. Williams. YKa3aHHe D. con- 
gestum Brid. (EAaroAaTCKHX h AP-, 1979) Taicace HyacAaema b npoBepKe, nocKOAbKy ch- 
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CTeMaTHHecKoe nojio>xeHHe 3Toro BHZta b Hacronmee BpeMii HeacHoe. MHorae SpnojiorH 
CHHTaiOT ero cmhohhmom D. fuscescens Sm. (Nyholm, 1987; Bellolio-Trucco, Ireland, 
1990). B flpyrnx cjiynaxx npM3HaeTCJi caMOCTOiiTejibHOCTb D. flexicaule Brid. (Nyholm, 
1986; Frisvoll, Elvebakk, 1996), xoTopbin paHee OTenecTBeHHbiMH GpnojioraMH pac- 
CMaTpHBajicH b KanecTBe pa3H0BHZtH0CTH D . congestum (A6paMOBa h up. f 1961; Ca- 
BH4-JlK)6nuKaH, CMHpHOBa, 1970). K co)KajieHHK), b rep6apnH oTcyrcTByeT MaTepnan, 
na kotopom ociiOBaiio yKa3aHne D. congestum ppsi Mbica Hcjiiocxhii, h peuiHTb otot bo- 
npoc ne npe^cTaBJiHeTCH B03M0xcHbiM. 

Bbi3biBajio coMHeHHe yKa3aHHe jxsin Mbica Hcjhockhh Encalypta streptocarpa Hedw. 
(BnaroAaTCKHX h jjp., 1979). 3tot bh r oneHb cxo^eH c E. procera Bruch, h b cTepujib- 
hom coctohhhh hx HeB03M0XCH0 pa3rpaHHHHTb. CorjiacHO D. Horton (1983), E. strepto¬ 
carpa H3BeCTHa TOJIbKO H3 EBpOIlbl H, B03M05KH0, HBJHieTCfl 3H/jeMHXOM AM 3T0H TeppH- 
TopHH, a E. procera umpoxo pacnpocTpaHeHa b roJiapxTHxe, no3TOMy ecTb ocHOBaHHH 
CHHTaTb, hto Ha Mbice HejiiocKHH BCTpeuaeTCH HMeHHO E. procera. 

OniH6oHHbiM 6biJio yKa3aHHe Trichostomum arcticum Kaal. (=7'. cuspidatissimum 
Cardot et Ther.). CooTBeTCTByiomHH MaTepnaji, xpaHHiuHHCH b rep6apHH, nepecMOTpeH 
h onpe^ejieH xax Tortella arctica (Amell) Crudwell et Nyholm. PeBH3Hn MaTepnajia no 
pojxyHypnum BbiHBHjiaoniH6oHHoe onpe,aejieHHe 2 o6pa3UOB, co6paHHbix H. H. Catfjpo- 
hoboh h H. B. MaTBeeBOH b 1973 r. h B. B. Ma3HHroM b 1974 r., xax H. subimponens 
Lesq. Ohh 6mjih nepeonpe/jejieHbi xax H. holmenii Ando (AtjiOHHHa, Ah/jo, 2000). 

Ha ocHOBaHHH npoBejteHHOH peBH3HH H3 crmcKa mxob, paHee npHBO/jHMbix jxnn Mbi¬ 
ca HejnocKHH, HCKJiiOHeHO 5 bujxob: Dicranum angustum , Encalypta streptocarpa , Hyp- 
num subimponens , Racomitrium canescens , Schistidium strictum , Trichostomum arcti¬ 
cum. Hx 3aMeHHJiH D. laevidens , E. procera , H. holmenii , R. ericoides , S. andreaeopsis , 
S . grandirete , S . papillosum h Tortella arctica. 

Onpe^eJieHHe o6pa3itoB b xojmexijHH C. II. MaxoHHHa no3BOJiHJio BbniBHTb 17 bh- 
jx ob mxob, paHee He yxa3biBaeMbix ztJia Mbica Hcjiiocxhh, Hnxce ohh npHBe/jeHbi b ajicJ>a- 
bhthom nopa^xe. 

Aplodon wormskjoldii (Homem.) Kindb. — HecxojibKO xpynHbix jtepHOBHHOK c 
o6HJibHO cnopoHOCHmHMH no6eraMH, OTMeneH Tax>xe b He6oJibmoH npHMecH cpe^H 
Apyrax mxob. 

Bryum pseudotriquetrum (Hedw.) P. Gaertn. et al. — OTMeneH Hecxojibxo pa3 b xa- 
necTBe npHMecH b CMeuiaHHbix jjepHOBHHxax BMecTe c niHpoxo pacnpocTpaHeHHbiMH 
B/iaHHOM pahoHe bh^umh — Polytrichastrum alpinum (Hedw.) G. L. Sm., Sanionia unci- 
nata (Hedw.) Loeske, Tomentypnum nitens (Hedw.) Loeske h 6onee pejjxHMH — Cirri- 
phyllum cirrosum (Schwagr.) Grout, Didymodon icmadophilus (Schimp.) Saito, Hyp- 
num revolutum (Mitt.) Lindb. nocjieAHHe 2 bhjxb paHee yxa3biBajiHCb TOJibxo Amell. 

Bryum subneodamense Kindb. — EzjHHHHHbie no6ern b xpynHOH moxoboh aepHO- 
BHHxe, o6pa30BaHHoii rnaBHbiM o6pa30M Hylocomium splendens (Hedw.) B. S. G. 

Cirriphyllum cirrosum (Schwagr.) Grout. — B npHMecH cpe^H Bryum pseudotriquet¬ 
rum , Didymodon icmadophilus , Hypnum revolutum h umpoxo pacnpocTpaHeHHbix Po¬ 
lytrichastrum alpinum , Tomentypnum nitens , Sanionia uncinata. 

Dicranum acutifolium (Lindb. et Amell) C. E. O. Jensen ex J. G. Weinm. — B jjepHO- 
BHHxe BMecTe c Timmia austriaca Hedw. 

Hypnum cupressiforme Hedw. — E^HHHHHbie CTe6ejibXH cpejxn Aulacomnium turgi- 
dum (Wahlenb.) Schwagr. 
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Mnium ambiguum H. Mull. — B He6ojibiuoH npuMecw b moxoboh jtepHOBHHKe, o6pa- 
30BaHH0M rjiaBHbiM o6pa30M Hylocomium splendens. 

Plagiothecium cavifolium (Brid.) Z. Iwats. — B He6ojibiiioH npMMecM b aepnoBHiiKe 
H3 Orthothecium chryseon (Schwagr.) Schimp. 

Pohlia beringiensis A. J. Shaw. — OT^ejfibHbie CTe6ejibKH b CMemaHHbix MoxoBbix 
ZtepHOBHHKax cpezjH Racomitrium ericoides (Brid.) Brid. C BbiBO/jKOBbiMH nonicaMH. 

P. schimperi (Miill. Hal) A. L. Andrews. —B HeSojibinon npnMecn cpe/m Dicranum 
elongatum Schleich. 

Racomitrium ericoides (Brid.) Brid. — Ha cyxoM yeryne o6pa3yeT KpynHyio HMCTyio 
ZtepHOBMHKy c He6ojibuioH npHMecbio Arctoa andersonii Wich. h Pohlia beringiensis . 

Rhizomnium andrewsianum (Steere) T. J. Kop. — OTAeJibHbie no6erw b jjepHOBHHKe 
H3 Oncophorus wahlenbergii Brid. 

Sanionia georgico-uncinata (Mull. Hal.) Ochyra et Hedenas (=S. nivalis Hede- 
nas). — 06pa3yeT HeGojibiuyio HMCTyio flepHOBHHKy. 

Schistidium grandirete H. H. Blom. — 06pa3yeT HMCTyio jtepHOBHHKy h OTMeneH 
Tax^ce b npMMecH cpeAH Dicranum spadiceum J. E. Zetterst. BnepBbie 3tot bh£ m S. pa¬ 
pillosum jxim Mbica HejnocKHH npHBeJi Blom (1996). 

Tetraplodon mnioides (Hedw.) B. S. G. — 06pa3yeT aoBojibHO Kpymiyio ^epHOBMH- 
xy h OTMeneH b npHMecu k Ceratodon purpureus (Hedw.) Brid., Limprichtia revol- 
vens (Sw.) Loeske. 06HJibHO cnopoHOCHT. 

T. paradoxus (R. Br.) I. Hagen. — Cpe/m T. mnioides. Co cnoporoHaMH, KOTopbie Ha- 
XOA^TCH B nJIOXOH COXpailHOCTH. 

Tortella arctica ( Amell) Crundwell et Nyholm. — 06pa3yeT o6niMpHbie HHCTbie aep- 

HOBMHKH. 

C yneTOM peBH3HH rep6apHbix MaTepnanoB h AaHHbix, nojiyneHHbix npn onpe;je- 
JieHHH KOJIJieKUHH, C 06 paHH 0 H C. n. MaXOHHHbIM, B HaCTOHHjee BpeMH JJJI5I Mbica He- 
JIIOCKHH H3BeCTHO 88 BHZtOB MXOB. 
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SUMMARY 

Identification of the mosses collected on Chelyuskin Cape (Taimyr Peninsula) in 1937 by a hydro¬ 
logist S. P. Machonin has allowed to reveal 17 species not known before for the region. As a result of 
a critical checking of some specimens kept in the bryological Herbarium of Komarov Botanical Insti¬ 
tute RAS (LE), misidentifications of 5 species have been found, and the species have are excluded 
from the moss list of the region. At present, the moss flora of Chelyuskin Cape comprises 88 species. 
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OKOHHaiejibHbiH BapnaHT noJiyneH 06.04.2004 

CeM. Orchidaceae 3 aHHMaeT 8-e Mecro b cneKTpe BeaymHX ceMencTB (jxnopbi KapejiHH. Oho BKjnonaeT 
16 poaoB h 25 BHflOB (6e3 yncTa mhkpobhaob). YiOHHeH bhaoboh cocTaB h npoBezteH 3KOJioro-ueHOTHHe- 
ckhh aHajiH3 ceMeftcTBa b a3hhom perwoHe. Cpc m npe^cTaBHTeJiefi opxHAHbix BbiHBJieHo 6 THnoB apeaJiOB, 
b ochobhom — 3to eBpa3HaTCKne h roJiapKTHHecKne BH^bi. FIoKa3aHO pacnpejxejieHHe bhaob no (fmopHCTH- 
qecKHM paftonaM KapejiHH. B cnetcTpe 6homop<J) npeoSjia^atoT TpaBXHHCTbie oahoacthh k h c najibMaiopa3- 
^ejibHbiM cTeOneKopHeBbiM TySepoHAOM, no TimaM MecTOoSHTaHHH — BHAbi SojroTHbix w acchbix eAOBbix 
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3K0CHCTCM. Pa3HO()6pa3HbI 3K0M0p<j)bI OpXHJIHbIX, 0 C 06 eHH 0 TIO 3fla<j)HHeCKOMy ^aKTOpy. 13 BH&OB OpXHA* 
Hbix BKJiioHeHbi b KpacHyio KHury KapejiHH (1995). 

KjnoMeBbie cnoBa: Orchidaceae , bhjjoboh cocTaB, 6HOMOp<])bi, Twnbi apeaJioB, 3KOMop<t>bi. 

CeM. Orchidaceae npeucTaBJieHO Ha TeppHTOpHH KapejiHH 33 bhusmh (c yHeTOM 
mhkpobhuob) h 16 pouaMH (KpaBHeHKO h up., 2000), 3aHHMaa 8-e MecTO b cneKTpe Be- 
uymnx ceMeHCTB (jmopu KapejiHH (r HaTioK h up., 2003). IJejib Hauinx Hccjieuosa- 
hhh — yroHHeHHe bhuoboto cocTaBa h npoBeaeHHe 3xojioro-ueHOTHHecxoro aHajiH3a 
opxnuHbix Ha TeppHTOpHH KapejiHH. B npouecce aHajiH3a Mbi Hcnojib30BajiH uaHHbie 
no 25 MaxposH^aM (ABepbUHOB, 1983, 2000). 

B pa6oTe 6 bijih Hcnojib3osaHbi MaTepnajibi rep6apHbix KOJUiexaHH, xparonuHecfl b rep- 
Gapnnx neTpo3aBOflCKoro rocyuapcTBeHHoro yHHsepcHTeTa (PZV), HHCTHTyra 6 hojio™h 
h HHCTHTyra jieca (PTZ) Kapejibcxoro HaynHoro ueHTpa PAH, BoTaHHHecKoro HHCTHTyra 
hm. B. JL KoMaposa (EHH) PAH (LE), DiasHoro 6oTaHHHecxoro caua PAH (MHA), Moc- 
KOBCKoro rocyAapcTseHHoro yHHBepcHTCTa hm. M. B. JloMOHocosa (MW), MocxoBCKoro 
rocyuapcTBeHHoro neuaroninecxoro yHHsepcHTeTa (MOSP) h XejibCHHKCKoro yHHBep- 
CHTeTa (H), a Tax>xe uaHHbie asTopoB. HanGoJiee 6oraTO c6opbi opxnuHbix H3 KapejiHH 
npeucTasjieHbi b Tep6apHH neTpo3aBOUcxoro rocyHHBepcHTeTa (456 rep6apiibix jihctob, 
othochiuhxch k 21 BHuy). B co3uaHHH rep6apHoro <})OHua opxnuHbix b KapejiHH HaH6ojib- 
rnyio pojib CbirpajiH M. JI. PaMeHcxaa, A. B. KpaBHeHKO, O. JI. Ky3Heuos, B. A. 3aHxosa, 
A. M. KpbimeHb, M. B. KanrraHOB, H. H. Pohkohch, b Ohhjihhuhh — J. P. Norrlin, 
R. B. Poppius, I. O. Bergroth. Bcero 6ojiee 100 KOJUieKTopos ynacTBOsajiH b nonojiHeiiHH 
KOJineKUHH opxnuHbix b peraoHajibHbix h upyrnx rep6apHHx. 

Bhuoboh cocTas opxnuHbix aHajiH3HpoBajica b npouecce MHoroJieTHHx nojiesbix 
3KCneUHUHOHHblX H CTaUHOHapHbIX HCCJieUOBaHHH, npOBOAHMbIX Ha TeppHTOpHH Ka¬ 
pejiHH. Oco6oe BHHMaHHe yuejnuiocb c6opy xojuiexuHH, TaKCOHOMHHecKOMy h 3ko- 
jioro-ueHOTHHecKOMy aHajiH3y. Ha jicco-6ojiothom CTauHOHape b KHHuacoBO (lomiafl Ka- 
pejiHH) Ha nocTOHHHbix npo6Hbix iuioma/uix ocymecTBJiaeTCH mohhtophht nonyjmuHH 
HexoTopbix bhuob opxHuen (flbflHKosa, 1995, 1996a —b, 1998; 1999; /JbHHxosa, OMeJib- 
nax, 2001). nonyjwuHOHHbie HCCJieuosaHHJi opxnueH nposounjiHCb h Ha yHHxajibHOH 
npHpouHOH TeppHTOpHH KapejiHH — b 3aoHe)Kbe, Ha ocTpoBax KiDxcxoro apxnnejiara, 
KOTopbie bxouht b pecny6jiHKaHCKHH 30ojiorHHecxHH 3axa3HHK «Kh>kckhh» (OMeJibnaK, 
/^bHHKOsa, 2001; MapxoBcxafl, /JbHHKOBa, 2003). B TeneHHe pwa JieT HHseHTapH3auHH h 

OUeHKa COCTOHHHH nOnyJUIUHH HeKOTOpbIX BHUOB OpXHUeH, BKJIlOHeHHbIX B KpaCHbie KHH- 
th, ocymecTBJuuiacb b 3 anoseuHHxe «KHBaH» (flbHHKOBa h jx p., 1997; Kynepos h up., 
1997; ^bHHKOsa, MHJiescxafl, 1999; /JbHHxoBa, MapxoBcxaii, 2003). 

Ha TeppHTOpHH KapejiHH BbiuejieHO 10 (JwiopHCTHHecxHx panoHOB (pnc. 1), co- 
OTBeTCTsyiomHx 6Horeorpa(J)HHecKHM npOBHHiuuiM (Jmhckhx HaTypajiHCTos (Kpas- 
neHKO h up., 2000). KancuoH npoBHHUHH onpeuejieHbi TaxcoHOMHHecxaji h reo- 
ipa4)HHecKaa crpyxTypbi <|)Jiop, noKa3biBaiomHe seuynme ceMencTBa h reorpa<f>HHe- 
CKHe 3JieMeHTbi. KpoMe Bbiro3epcKoro (juiopHCTHHecxoro panoHa (npOBHHumi Kpor), 
ceM. Orchidaceae b cocTase (J)jiop ocTajibHbix panoHos bxouht b rojioBHyio nacTb cnexT- 
pa, 3aHHMafl 5 —8-e MecTa (rHanoK h up., 2003). TaxcoHOMHHecxHH cocTas ero no (fuiopH- 
CTHHecKHM paiiOHaM KapejiHH npeucTasueH b Ta6ji. 1. Kax bhuho H3 npHseueHHbix b 
Ta6ji. 1 uaHHbix, HaH6ojibuiHM bhuobmm pa3HOo6pa3HeM opxnuHbix oTunnaioTCH 3a- 
OHOKCKHH H HpHJiaUO^CCKHH paHOHbl, B KOTOpblX OTMeHeHbl 23 H 22 BHUa COOTBeTCTBeH- 
ho. B OjiOHeuxoM h KeMcxoM panoHax npoH3pacTaeT 21 bhu opxnuHbix, 20 bhuob 3a(J>HK- 
cnpoBaHo b BouJi03epcxoM ^jjiopHCTHHecxoM paHOHe. HaHMeHbinee pa3Hoo6pa3He op- 
XHuen OTMeneHO b Bbiro3epcxoM panoHe — tojibko 6 bhuob. Bo3mohcho, 3to CBJoaHo c 
o6iuhm 6ojiee 6euHbiM cocTaBOM (Jjjiopbi cocyuwcTbix pacTeHHH h eme HeuocTaTOHHOH 
H3yHeHHOCTbK> 3TOH TeppHTOpHH B HaCTOHIUee BpeMH (KpaBHeHKO, Ky3HeUOB, 2001). 
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Phc. 1. npeflCTaBJieHHocrs ceM. Orchidaceae bo (juiopHCTuqecKHX panoHax h cooTBeTCTByioinnx hm 6woreo- 

rpa4)HHecKHX npOBHHmwx KapeJinH. 

FIpoBHHUHH K1 — Karelia ladogensis (IlpHJiaao)KCKHH), Kol — Karelia olonetsensis (Ojiohcukmh), Kp — Karelia pudogen- 
sis (ny,ao>KCKHH), Kb — Karelia borealis (CyoapBCKHH), Kon — Karelia onegensis (3aoHe)KCKHH), Kton — Karelia trans- 
onegensis (Bo^Jio3epcKHH), Kpoc — Karelia pomorica occidentalis (Kcmckhh), Kpor — Karelia pomorica orientalis (Bu- 
ro3epcKHH), Ks — Regio Kuusamo (MManapOBCKHH), Kk — Karelia keretina (Tono3epCKHH). UntfipaMH yKa3aHO 4hc;io bh- 

hob b pavioHax. 


CaMbiMH pacnpocipaHeHHbiMH BHAaMH ceM. Orchidaceae , npoH3pacTaiomHMH bo 
B cex (JijiopHCTHHecKHx paiiOHax, hbjixiotch Corallorhiza trifida , Cypripedium calceo - 
lus , Dactylorhiza maculata , Goodyera repens, Listera cor data, Platanthera bifolia . PeA- 
khmh BM^aMH, KOTopbie OTMeHeHbi TOJibKO aah 1 — 2 panoHos, aBJixiOTCfl Dactylorhiza 
baltica, Liparis loeselii, Ophrys insectifera , Platanthera chlorantha (Ta6n. 1). 

Apeajibi opxHAHbix KapejiHH, cornacHo KJiaccHtjmKaijHH thiiob apeajioB opxHAHbix 
Pocchh (TaTapemco, 1996), othochtch k 6 ranaM (pnc. 2). Eojibuie noJioBHHbi Kapejib- 
ckhx opxHAen (64 %) — espa3HaTCKHe h roJiapKTHHecKHe bhabi, cocTasjiaiomHe no 
32 % ot o6mero nncjia bhaob (pnc. 2). B cocTaBe ceMencTBa 1 eBponencKO-cpeAH3eM- 
HOMopcKHH bha {Platanthera chlorantha) h eBponeMCKO-MaJioa3HaTCKO-cn6HpcKHH bha 
{Platanthera bifolia). ripeoGjia^anHe eBpa3naTCKHX h rojiapKTHHecKHX bhaob xapaKTep- 
ho ajib Been <})Jiopbi KapejiHH. 

no KJiaccn(J)HKauHH )KH3HeHHbix (J)opM, npeAJioaceHHOH nj\x opxHAHbix Pocchh (Ta- 
TapeHKo, 1996), cneKTp 6 homopiJ) KapejibCKHx opxHAen ctjjopMHposaH 11 xnnaMH 
(pnc. 3). HanGojibinee hhcjio bhaob (36 %) othochtch k 5KH3hchhoh (J)opMe BereTaTHB- 
Hbix oAHOJieTHHKOB c najiBHaTopa3AeABHBiM cTe6jieKopHeBbiM Ty6epoHAOM. 3 to bhabi 
poAa Dactylorhiza , a TaiOKe Gymnadenia conopsea h Coeloglossum viride. 

3KOAOrO-(|>HTOUeHOTHHeCKHH aHaJ!H3 nOKa3aA, HTO MeCTa npOH3paCTaHHX OpXHAHblX 
B KapejiHH AOBOJIbHO pa3H006pa3HM. Hx MOHCHO o6beAHHHTb B 14 THnOB (Ta6jl. 2). Bh- 
AaMH c uinpoKOH 3KOJiorH4ecKOH aMnjiHTy aoh (BCTpenaiOTCH b 12—14 THnax MecTO- 
oGnTaHHH) HBjiHioTcx Coeloglossum viride, Cypripedium calceolus, Dactylorhiza ma- 


1618 





TAEjIMLIA l 

PacnpeaejieHwe bhaob ceM. Orchidaceae no 6noreorpac})H4ecKKM npOBMHUMHM Kapejinn 


Bhjiu 

npOBHHIIHH 

K1 

Kol 

Kp 

Kb 

Kon 

Kton 

Kpoc 

Kpor 

Ks 

Kk 

Calypso bulbosa L. Oakes 

+ 

+ 

+ 


4- 

+ 



+ 

4- 

Coeloglossum viride (L.) C. Hartm. 

+ 

+ 

+ 


4- 

+ 



+ 

+ 

Corallorhiza triflda Chatel. 

+ 

+ 

+ 

4- 

4- 

4- 

+ 

-i- 

+ 

+ 

Cypripedium calceolus L. 

4* 

4- 

4- 

4- 

+ 

+ 

+ 

+ 

+ 

4- 

Dactylorhiza cruenta (0. F. Muel.) Soo 

+ 

4- 



4- 

+ 

4* 


4* 


D. fuchsii (Druce) Soo 


+ 

+ 

4- 

-f- 

4- 

4- 




D. incarnata (L.) Soo 

-r 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

D. baltica (Klinge) Orlova 


+ 



4- 






D. maculata (L.) Soo 

4- 

4- 

+ 

4- 

+ 

+ 

4- 

+ 

4- 

+ 

D. traunsteineri (Saut.) Soo 

-1- i 

4- 

4- 

4- 

-i- 

+ 

+ ; 


+ 

4* 

Epipactis atrorubens (Hoffm. ex Bemh.) Bess. 

+ 




+ 

-i- 





E. helleborine (L.) Crantz 

+ 

4- 

-1- 


+ : 

* 

4- 




E. palustris (L.) Crantz 

+ 

+ ; 

+ 

+ 

+ 

- 





Epipogium aphyllum Sw. 

-r 

-f- 



4- 


+ 



+ 

Goodyera repens (L.) R. Br. 

+ 

| + 

+ 

4- 

+ 

+ 

+ 

4- 

+ 

+ 

Gymnadenia conopsea (L.) R. Br. 

+ 

+ 

4- 

+ 

+ 

- 

+ 


+ 

+ 

Hammarbya paludosa (L.) 0. Kuntze 

+ 

+ 



: + 

: -r 

+ 


4- 

i 4- 

Liparis loeselii (L.) Rich. 



+ 








Listera cordata (L.) R. Br. 

4- 

+ 

-r 

i 4- 

+ 

+ 

4- 

_i_ 

4- 

+ 

L ovata (L.) R. Br. 

4- 

+ 

+ 

4- 

+ 

4* 

4* 


4- 


Malaxis monophyllos (L.) Sw. 

4- 

+ 


+ 

+ 

+ 





Neottia nidus-avis (L.) Rich. 

+ 

+ 



4- 

+ 





Ophrys insectifera L. 





+ 






Platanthera bifolia (L.) Rich. 

+ 

+ 

+ 

+ 

+ 

4* 

4- 

4- 

+ 

4- 

P. chlorantha (Cust.) Reichenb. 

+ 










Bcero BitaoB 

22 

21 

16 

13 

23 

20 

21 

6 

14 

13 

% ot obmero HKCJia bhjiob 

88 

84 

64 

52 

92 

80 

84 

24 

56 

52 


IlpHMeHaHHe. EHoreorpa4>HHecKne npoBHHUHM npeACTaaneHbi Ha puc. 1. 


culata , Goody era repens . CTporo oGuHraTHbiMH BH^aMH Gouothbix MecTOoGHTaHHH 
abjuuotch Dactylorhiza incarnata , D. baltica , Z). traunsteineri , Epipactispalustris , Ham- 
marbya paludosa , Ophrys insectifera. Han6o;ibmee hhcjio bh/job opxH^eH BCTpenaiOT- 
c», Kax bh^ho H3 npHBe,aeHHbix ztaHHbix, b cocTase Gojiothmx h JiecHbix, b nacTHOcra 
eaoBbix, 3K0CHCTeM. B pyxiepajibHbix MecTOoGHTaHHax (aoporH, npH^opo^CHbie nacbi- 
nn) Hame BCTpenaiOTca Dactylorhiza fuchsii , D. maculata , Platanthera bifolia . 

CorjiacHo KnaccHtjmicaijHH 3KOJioro-ueHOTHHecKHx rpynn M. JI. PaMeHCKOH (1983), 
b perHOHajibHOH cjmope KapejiHH bh^bi ceMencTBa othochtcb k 7 rpynnaM. HaH6ojibmee 
hhcjio bhaob opxH^Hbix BKJiiOHeHbi b jiecHyio h GojiOTHO-JiecHyio rpynnbi (pwc. 4). 

B KapejiHH, rjxe 3a6ojioHeHHOCTb Tep- 
pHTOpHH cocTaBnaeT 6o;iee 30 %, hckoto- 


Phc. 2. CooTHomeHne thiigb apeajioB b opxhuhbix 
K apejiHH. 

Tniibi apeajioB: / — eBponeiiCKHH, 2 — eBpa3HaTCKHH, 
3 — ro.iapKTH4ecKHH, 4 — eBponeficKO-cpeaH3eMHOMOp- 
ckhh, 5 — eBpocn6HpCKHH, 6 — eBponeHCKo-Majioa3HaT- 
cko-ch6hpckhh. 


20 % 


4% 8% 



32% 


32% 

0/ m2 E2 3 H 4 D5 li 6 
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Phc. 3. CooTHouieHHe 6 homop(|) b cocraBe ceM. Orchidaceae b KapejiHH. 

Flo och aScuHCC — 6noMOp4>bi: 1 — KopoTKOKopHeBHiunaa; 2 — ajiHHHOKopHeBHimiaji aeTHe3ejieHaa; 3 — kopotkokop- 
HeBHmHo-KJiySiiejiyKOBHHHafl 3HMHe3ejieHaa; 4 — KopHeBHiunaa c Haa3eMHbiM no6eroBUM KJiy6neM; 5 — BereTaTHBHoro 
oaHOJieTimKa c najibHaTopa3,aeJibHbiM cTe6neKopHeBbiM rySeponnoM; 6 — BereTaTHBHoro onHOJieiHMKa c yToameHHbiM 
BepeTeHOBHUiHbiM cxeoJieKopHeBbiM TyGepoiyxoM; 7 — BereTaTHBHoro oaHoaerHHKa co c^epnaecKHM cTeOaeKopneBbiM 
TySepoHjnoM Ha kopotkom cToaone; 8 — KopoTKOKOpneBHumaa, oGjiHraTHo-KopHeoTnpucKOBaa; 9 — nojnyHeKopneBHm- 
Haa, BeHH03eneHaa; 10 — 6ecxaopo4>HJUibHaji, KopoTKOKopHeBHmnaa c 3anacaiomHMH KopnaMH; 11 — 6ecxaopo4)Hajib- 
Haa, KopajuioBHaHOKOpneBHmHaa. IIo och op^HHaT — aoaa, %. 


TABJIMUA 2 

PacnpenejieHne bhaob ceM. Orchidaceae KapejiHH no TunaM MecToo6maHnn 


Bh/im 

MecTOo6HTaHH*i 

CJI 

EJI 

MjiJI 

CmJI 

J1J1 

3J1 

jin 

K 

B ! 

CxJI 

HJ1 

T 

P 

C 

Calypso bulbosa 

+ 

++ 


+ 



+ 


+ 




+ 

+ 

Coeloglossum viride 

+ 

+ 

+ 

++ 

4- 

4- 

4- 

4- 

+4- 

+ 

++ 

+ 

+ 

+ 

Corallorhiza triflda 

+ 

++ 

+ 

+ 


+ 

4- 

4- 

+ + 


+ 

+ 



Cypripedium calceolus 

+ 

++ 

+ 

+ 

4- 

4-+ 

4- 

+ 

+4- 


+ 


+ 

+ 

Dactylorhiza cruenta 


+ ! 





+ 

4- : 

4-4- 


+ 




D. fuchsii 

+ : 

+ 

+ 




+ 

+ 

4- 



+ 

++ 


D. incamata 






+ 

4* 

+ 

4-4-4- 


++ 


+ 


D. baltica 









4- 






D. maculata 

4-+ 

++ ! 

+ 

+ 


4- 

4- 

+ 

4-4-+ 

+ 

+ 

+ 

+ 1 


D . traunsteineri 

+ 

+ 


4* 


+ 


4- 

+++ : 

i 

++ 



+ 

Epipactis atrorubens 

+ 


+ ! 










+ 

+ 

E, helleborine 

+ 

++ 

++ 

4- 


4- 

+ 

+ 

+ 


+ 


+ j 

+ 

E. palustris 



+ j 

+ 





++ i 


+ 


+ 


Epipogium aphyllum 


+ 

+ 

+ 


+ 






+ 



Goodyera repens 

++ 

+++ 

+ 

+ 


4- 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

Gymnadenia conopsea 

+ 


+ 

4- 


+ 

+ 

+ 

++ 

++ 

++ 

+ 

+ 


Hammarbya paludosa 



+ 



+ 



++ 


+ 

+ 



Liparis loeselii 









+ ' 






Listera cordata 

+ 

+++ 

+ 

4- 


4- 

4- 


++ 


+ 

+ 1 

+ 


L . ovata 

+ 

+ 

++ 

+ 


+ 

+ 

+ 

++ 


++ 


+ 


Malaxis monophyllos 


+ 

+ 

4- 


4- 

4- 

4- 

+ 


+ 


+ 


Neottia nidus-avis 

+ 

+ 

++ 

+ 

4- 

4- 

4- 




+ 


+ 


Ophrys insectifera 









+ 






Platanthera bifolia 

++ 

++ 

++ 

4-4- 



4- 

4- 

+ 


+ 

+ 

+ 


P. chlorantha 










+ 






npHMeHaHHe. B CTOJiSnicax hjih bhjiob yKa3aH0 mhcjio repOapHhix c6opoB c Kaxcaoro MecToo6HTaHHa: «+* — 
hhcjio c6opOB ot 1 no 10; «++» — ot 1 1 ao 50 h «+++* — 6oJiee 50. MecToo6HTaHHJi: B — Oojioto, EJI — e^oBbin jiec, 
3JI — 3a6onoHeHHHft jiec, K — 3apocjin KycTapHHKOB, JUT — JiHnHJiK, Jin — jiecHbie nojiHHW h Tporibi, Mull — mca- 
KOJiHCTBeHHbiH Jiec, HJ1 — HH3HHHbiw Jiyr, P — pyaepajibHbie MecToo6HTaHHH, CJI — cocHOBbifi Jiec, CmJI — CMeuiaH- 
Hbiw jiec, CxJl — cyxoaoJibHbifi jiyr, T — tynapa. 
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4% 4% 


28% 



Phc. 4, CooTHomeHHe 3KOJioro-ueHOTHHecKHx rpynn b 
cocTaBC ceM. Orchidaceae b KapejiHH. 

3ico;ioro-uenoTHHecKHe rpynnw: 1 — necHaa, 2 — 6ojiotho~ 
;iecHaa, 3 — GoJioTHO-jiyrOBaa, 4 — jiyrOBaa, 5 — SojiOTHaa, 
6 — Jieco-JiyroBaa, 7 — K»KHO-JiecHaa. 


pbie BHABI OpXMAHblX HBJIflIOTCH HeOTbeMJieMBI- 
MH KOMnOHeHTaMH H AHarHOCTHHeCKHMH BHAa- 
mh 6ojiOTHbix (j)KToueH030B. TaK, HanpHMep, 

Epipactis palustris npoH3pacTaer Ha GojioTax b pacTHTejibHbix coo6mecTBax eBTpo<|)Hbix h 
Me3oeBTpo(J)Hbix Tpasmo-c^arHOBbix 6ojioTHbix ynacTKOB. Ero motkho othccth k bh- 
AaM-HHAHKaTopaM «6oraTbix» no MHHepanbHOMy nmaHHio 6ojiot h SonoTHbix ynacTKOB c 
rpyHTOBbiM nanopHbiM nHTaHHeM. CooGmecTsa c E. palustris othochtca b KapejiHH k eBT- 
potJmoMy joiaccy, acc. Equisetum palustre-Sphagnum wamstorfii (Ky3HeuoB, 2002). Eojib- 
inoe ynacme b cjioacchhh pacTHTejibHoro noKpoBa eBTpo<j)HBix h Me30Tpotjmbix 6ojiot npn- 
HHMaiOT TaioKe bhabi poAa Dactylorhiza. 

AHajiH3 3KOMop(J) opxHAHbix KapejiHH npoBeAeH no xapaierepHCTHKe hx sKonornne- 
ckhx oco6eHHOCTen c ncnojib30BaHHeM uiKaA E. JIaHAOJibTa (Landolt, 1977) no JiHTepa- 
TypHbiM AaHHbiM c KoppeKTHpOBKaMH aji* opxHAHbix EBponencKOH Pocchh (BaxpaMee- 
Ba h AP-, 1994). nonyHeHHbie pe3yABTaTbi (pnc. 5) CBHAeTenbCTByioT o GojibinoM Anana- 
30He TOJiepaHTHoc™ opxHAHbix, npoH3pacTaiomHx b KapejiHH, ocoSeHHo no xapaxxepy 
3Aa4)HnecKoro (Jjaicropa. EojibuiHHCTBo bhaob no (jiaKTopy ocBemeHHOCTH othochtca 
k nonyTeHeBbiM h TeHeBbiM pacTeHiWM, npoH3pacTaiomHM Ha yMepeHHO yBJia>KHeH- 
Hbix cnaGoKHCJibix (pH 4.5—7,5), HHorAa Ha HeihpajiBHbix h cjia6omejioHHbix nonBax. 
ITo OTHomeHHK) k MexaHHHecKOMy cocTaBy nonBbi opxHAHbie npeACTaBJieHbi 2 3KOMop- 
4)aMH: k nepsoH othochtch bhabi xopoino aopnpyeMbix MejiKonecHaHbix nonB, ko bto- 
poH — bhabi nnoxo aspHpyeMbix Top(J)HHHCTbix h rjiHHHCTbix noHB. npeoGnaAaiomaii 
nacTb opxHAen npoH3pacTaeT Ha 6eAHbix noHBax h HeGojibinoe hx hhcjio oGHTaeT Ha 
oneHb GeAHbix hah cpeAHeGoraTbix nonsax. 

MHorne bhabi ceM. Orchidaceae noAJie>KaT oxpaHe Ha TeppHTopHH pecnyGjiHKH h 
BKJHoneHBi b KpacHbie KHHrn pa3Horo paHra. Bee bhabi ceMencTsa 3anpemeHbi k c6o- 
py cneuHajibHbiM FIocTaHOBJieHHeM CoBeTa Mhhhctpob KapejibCKOH ACCP ot 1979 r. 
B «KpacHyio KHHry KapejiHH» (1995) BKJiioHeHbi 13 bhaob ceM. Orchidaceae , HMeiomnx 
pa3HbiH CTaTyc oxpaHbi, H3 hhx 7 bhaob bkaiohchbi b «KpacHyio KHHry PC<I>CP» (1988). 



F L R D N 

Phc. 5. 3KOMOp<l)bi opxHAHbix KapejiHH no nncajie E. Landolt (1977). 

no och opflHHaT — hhcjio bhaob; no och adcuHCC — CTyneHH uncafi ( 1 — 5 ). 

F — BJia>KHOCTb, L — ocBemeHHOCTb, R — peaKuwa itohbu, D — MexaHHHecKHit cocrraB noHBbi, N — SorarcTBO noHBbi. 


1621 













TAEJ1MUA 3 

Bmibi ceM. Orchidaceae , noimeacamne oxpane h npoH3pacTaiomHe Ha TeppHTOpMH KapejiHH 

h b conpciiejibHbix perwoHax 


Bnzibi 

KaTeropHH MCOfl* b KpacHbix KHHrax 

PCOCP 

(1988) 

KapejiHH 

(1995) 

Boctomhoh 
C pCHHOCKaHaHH 
(Red..., 1998)** 

JleHHHrpaji- 
CKOH o6/l. 
(2000) 

MypMaH- 
cKofi o6;i. (no: 
Red..., 1998) 

(PHHJIHHUHH 

(Rassi, 2001) 

Calypso bulbosa 

3 

3 

3 

1 

3 

vu 

Cypripedium calceolus 

3 

4 

4 

3 

1 

vu 

Coeloglossum viride 




2 



Corallorhiza trifida 





3 


Dactylorhiza cruenta 


3 

3 



vu 

D. fuchsii 







D. incarnata 





3 

NT 

D. baltica 

2 

0 


3 



D. maculata 







D. traunsteineri 

2 

4 


2 

4 

VU 

Epipactis atrorubens 


2 

2 

2 

3 

NT 

E. helleborine 





i 


E. palustris 


3 

3 



VU 

Epipogium aphyllum 

4 

3 

3 

2 

2 

VU 

Goodyera repens 







Gymnadenia conopsea 





4 

vu 

Hammarbya paludosa 





3 


Liparis loeselii 

3 

1 

1 

1 


EN 

Listera cordata 







L. ovata 





2 


Malaxis monophyllos 


2 

2 


1 

VU 

Neottia nidus-avis 


3 

3 

3 



Ophrys insectifera 

2 

0 

0 

2 


VU 

Platanthera bifolia 





1 


P. chlorantha 


2 

2 




Bcero bhjiob co era- 

7 

13 

11 

10 

12 

12 

TycoM oxpaHbi 








ripHMeMaHHe. * — b TaSjinue npHBeaeHbi KaTeropHH oxpaHbr MCOTl (IUCN, 1978) M3 KpacHbix khht Ka¬ 
pejiHH, JleHHHrpaacKon h MypMaHCKon o6jiacTen, Boctomhoh OeHHOcKaHUHH, KaTeropHH KpacHoft KHHrn Oiih- 
jiaHaHH (EN — Hcne3aioiHMH bhji, VIJ — yH3BHMbifi, NT — noTeHHHaabHo y«3BHMbin); ** — KaTeropHH min TeppH- 
TOpHH KapeJIHH. 

KaK BHAHO H3 AaHHbIX Ta6jl. 3, MHOI'MC BHAbI OpXHAHbIX KapejiHH OXpaHHIOTCH H Ha co- 
npe,aejibHbix TeppHTopnax: b JleiiHHrpaACKOH h MypMaHCKOH oGjiacrax, b Ohhjdihahh. 
HeKOTopbie bham (Dactylorhiza baltica , Epipactis palustris, Ophrys insectifera) KpOMe 
Toro hto hbjdhotcji peAKHMH, b KapejiHH HaxoA^TCB y ceBepHbix rpaHHu cbohx apeajiOB, 
h no3TOMy H3yneHHe hx nonyjnnjHH npeACTaBJuieT cneijHaJibHbiH HayHHbiH HHTepec. 

MHorne bham opxHAeH KapejiHH npoH3pacTaioT Ha oco6o oxpaHaeMbix npnpoAHbix 
TeppHTopnax: b 3anoBeAHHKax «KHBa4» h «KocTOMyKmcKHH», b HaijHOHajibHbix napxax 
«BoAJio3epcKHH» h «IlaaHa^pBH», b pernoHajibHbix 3aKa3HHKax. 
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SUMMARY 

There are 25 species of 16 genera of Orchidaceae occurring in Karelia (microspecies are not regar¬ 
ded). Biodiversity of orchids in Karelia is the highest in Karelia Onegensis and Karelia Ladogensis bio- 
geographical districts. More than a half of Karelian orchids are Holarctic and Eurasian species. Pre¬ 
dominant biological forms are perennials with bulbs on roots. Main habitats of orchids are mires and 
spruce forests. 13 of 25 orchid species in Karelia are redlisted. 
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© A* H. IUayjio, H. A. ApTeMOB 

^OnOJIHEHHE K <DJIOPE TYBbl 3A nOCJIE^HHE 20 JIET 

(1984-2003 it.) 

D. N. SHAULO, I. A. ARTEMOV. ADDITIONS TO THE FLORA OF TUVA 
FOR THE LAST 20 YEARS (1984-2003) 

UeHTpaJlbHblM CH6npCKHM 60 TaHH 4 eCKMM ca JX CO PAH 
630090 Hoboch6hpck, yji. 3o;iOTOflo;iHHCKafl, 101 
nocrynmia 23.12.2003 

OKOH4aTCJibHHH BapHaHT nojryneH 06.05.2004 

3a BpeMJi, npouiefluiee nocjie onySjiHKOBaHHH «Onpe,aejmTejifl pacTCHHH Tybhhckoh ACCP» (1984), 
Ha TeppHTOpHH TyBbi oTMeneHO 6onee 50 hobhx ajui HayKH bhjiob cocyancTbix pacTennH h HanaeHO oko- 
jio 150 bhuob, paHee H3BccTHbix H3 apyrux pawoHOB Cn6npn h UeHTpajibHOH A3 hh. npHBOflHTca nepenenb 
hobhx zuia TyBbi bhaob. 

KnioHeBbic cjiOBa: cocyAHCTbie pacTeHna, HOBbie bham, TyBa. 

Pacnojio^ceHHan Ha fore ChGhph TyBa b CHCTeMe rop Ajrrae-CaHHCKoro pernoHa 3 a- 
HHMaeT ueHTpanbHoe nojio>KeHHe, coejxmvix ero 3anaAHyio ajiTancKyio h BOCTOHHOcaaH- 
CKyio Hacra. Ha 3 toh cpaBHHTejibHO HeGoJibiiioH TeppHTopHH o6mnpHbie CTenHbie h 
nycTbiHHO-CTenHbie MeacropHbie KOTJioBHHbi (YGcyHypcKaa, IJeHTpajibHO-TyBHHCKaH, 
TypaHo-YioKCKaji) HepeAyiOTca c apHAHbiMH ropaMH Ha lore pecnyfriiHKH (Tamiy-Ojia, 
L(araH-]IlH63Ty, CaHrnjieH) h mou^hbimh ropHbiMH hoamtmmh, KOTopwe xapaKTepH3y- 
iotch ryMHAHbiMH ycjioBHHMH, Ha cesepe h boctokc (3anaAHbiH h Boctohhhh Ca^Hbi). 
Pa3Hoo6pa3He pejibetjja, KJiHMaraHecKHx ycjioBHH h nons oSycjiOBHJiH 6ojibmoe pa3Ho- 
o6pa3He pacTHTejibHoro noicpoBa, hto no3BOJiHeT paccMaTpHBaTb 3Ty TeppHTopnio KaK 
Hpe3BbiHaHK0 penpe3eHTaTHBHyio npn H3yHeHHH (fmopncTHnecKoro pa3Hoo6pa3Ha. 

EoTaHHHecKHe HccJieAOBaHHfi b Tyse Be^yTca y^ce nonra 200 jieT. nepsbiMH nccjie- 
AOBaTejiHMH (Jjjiopbi 3Toro perHOHa 6buiH X. <3>. JleccHHr, n. H. HwxaneB, I\ H. IIoTaHHH, 
H. M. MapTbfiHOB, B. B. CanoacHHKOB, II. H. KpbuioB, E. K. IHhuikhh. CpeAH hhx cjie- 
AyeT BbmejiHTb Kpbuiosa h IIlHmKHHa. Tax, KpbuioB b 1892 r. coGpaji Gojibiiiyio KOjmeK- 
ifHio pacTeHHH H3 IJeHTpajibHOH Tysbi, c BocTOHHoro TaHHy-0.ua, BocTOHHO-TyBHH- 
CKoro HaropbH h H3 Toa>khhckoh kotjiobhhm. 3th HccjieAOBaHHfi npoAOJUKHJi IIIhiii- 
khh. B 1914 r. 6buia onyGjiHKOsaHa ero pa6oTa «OnepKH YpaHxaHCKoro Kpaa», r^e 
noMemeH nepBbiii noJiHbiH cnncoK cocyAHCTbix pacTeHHH c yxa3aHHeM am TyBbi 
900 bhaob. B KOHife 1940-x toaob orpoMHyio paSoTy no H3yneHHio (jmopbi TyBbi npo- 
AenajiH K. A. CoSoiieBcxaH h A. H. IIIpeTep. CoGoJieBCKaa onyGjiHKOBana «KoHcneicr 
4>Jiopbi TyBbi» (1953), coAep^camHH CBeAeHim o 1326 BHAax pacTeHHH. Ee HccjieAosa- 
hhh b TyBe npoAOJi^cHJiH coipyAHHKH UjeHTpajibHoro CH6npcKoro GoTaHHHecKoro caAa 
(r. HobochGhpck). OcHOBHaa nacTb paGoT Bbinojimuiacb noA pyxoBOACTBOM 
H. M. KpacHoGopoBa. JIoniHHbiM 3asepmeHHeM 3thx HccjieAOBaHHH 6buio ony6jiHKOBa- 
Hue «OnpeAeJiHTejiH pacTeHHH TyBHHCKOH ACCP» (1984), b kotopom noMemeHa hh- 
4>opMaifM o 1782 BHAax cocyAHCTbix pacreHHH, othochiahxch k 507 poAaM h 112 ce- 
MeiicTBaM. Bo «<£>Jiope Ch6hph» (1987 — 1997) AJia TyBbi npHBOAHTCH y>xe okojio 1900 

BHAOB. 

3a BpeMH, npomeAuiee nocjie onyGjiHKOBaHHH «OnpeAeJiHTejia...», Ha TeppHTopHH 
TyBbi oTMeneHO 6ojiee 50 hobmx j\ju i HayKH bhaob (onncaHHbix H3 Tysbi hjih coccahhx 
TeppHTopHH) h HaiiAeHO okojio 150 bhaob pacTeHHH, paHee H3BecTHbix H3 Apyrnx perno- 
hob ChGhph h IleHTpajibHOH A3hh. Taic^ce o6Hapy)KeHbi HOBbie MecTOHaxo^cAeHHH peA- 
khx bhaob, b tom HHCJie h 3aHeceHHbix b «KpacHyio KHHry PecnyGjiHKH TbiBa» (1999). 
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CneayeT obpaTHTb BHHMaHHe Ha to, hto coBpeMeHHoe npe^CTaBJieHHe o CHCTeMaTHne- 
ckom cocTaBe (jijiopbi TyBbi b onpe/jejieHHOH cTeneHH OTJiHnaeTCfl ot npHBOAHMoro b 
«Onpe^ejiHTejie TyBHHCKou ACCP» (1984) BCJieACTBne H3MeHenHH CTaTycapaHee onw- 
camibix TaKCOHOB, npHMeHeHHJi hobmx HOMeHKnaTypHbix KOMSwHauHH h nepeonpeae- 
jichhh repGapHbix o6pa3uoB. Tax hjih miane, H3MeHeHHa KocHyjiHCb 250 bhaob, ripHso- 
Ahmbix b «Onpe,aejiHTejie...». Bee 3to AeJiaeT aicryajibHbiM noAroTOBKy HcnpaBJieHHoro 
h AonojmeHHoro onpeAeJiHTejm paereHHH TyBbi, yace AaBHO cTasmero GnOjiHorpa^HHe- 
CKOH pe^KOCTblO. 

He MeHee aKTyajibHbiM npeACTaBJiaeTCJi h noAroTOBKa «Ojiopbi Tysbi» — H3AaHHH, 
B KOTOpOM, nOMHMO CBe^eHHH O BHAOBOM COCTaBe H KJHOHeH, 6yAyT npHBeAeHbl H onn- 
CaHHfl BHAOB H HaABHAOBbIX TaKCOHOB, CBCAeHHJI O KJiaCCHHCCKHX MeCTOHaXOaCACHHHX H 
THnoBbix o6pa3uax, AaHHbie o nncjiax xpomocom h np. noAobHoe o6o6meHHe am pac- 
TeHHH (jmopbi TyBbi paHee He BbinojiHHJiocb h HHHimaTHBHbiH npoeKT no noAroTos- 
Ke «Ojl0pbI TyBbl», BbinOJIH^eMblH COBMeCTHO COTpyAHHKBMH HeCKOAbKHX GoTaHHHe- 
ckhx ynpe^cAeHHH Pocchh, noJiyHHJi noAAepacKy Pocchhckoto (])OHAa (jiyHAaMeirrajib- 
HblX HCCJieAOBaHHH. 

Hnace npHBOAflTCH cnncKH bhaob, onHcaHHbix: 1) b 1984 — 2003 it. c TeppHTOpHH 
TyBbi; 2) 3a ee npeAenaMH, ho BCTpeHajomnxca Ha TeppnTopHH Tysbi; 3) o6HapyaceHHbix 
b TyBe nocne onySjiHKOBaHHa «OnpeAeJiHTejia pacTeHHH TyBHHCKOH ACCP» (1984). 
KpoMe nepBOHCTOHHHKa, b HOMeHKJiaTypHOH UHTaTe BHAa CAejiaHa ccbuixa Ha «Ojio- 
py Ch6hph» (1987—1997), nocKOJibKy b 3toh mhototomhoh MOHorpa(|)HH npHBOAXTca 
HanOoiiee nojiHbie Ha HacToamee BpeMa AaHHbie no pacnpocTpaHeHHio SoJibiiiHHCTBa 
H3 ynoMHHaeMbix b cTaTbe bhaob. 


HoBbie am HayKH BHAbi, onwcaHHbie b 1984—2003 rr. c reppHTopHH TyBbi 

Potamogetonaceae. Potamogeton austrosibiricus Kaschina, 1986, HoBoe o 
(Jmope Ch6hph: 243 ( «austro-sibiricus» ); ead., 1988, Oji. Ch6. 1 : 97. B cboakc C. K. He- 
penaHOBa (1995) bha paccMaTpHBaeTca b KanecTBe CHHOHHMa P. rostratus Hagstr. 

Poaceae. Agrostis tuvinica Peschkova, 1990, Oji. Ch6. 2 : 112. Bromopsis austro- 
sibirica Peschkova, 1986, Hobocth chct. bbicih. pacT. 23 : 28; ead., 1990, Oji. Ch6. 
2 : 61. Leymus sphacelatus Peschkova, 1985, Eot. acypH. 70, 11 : 1555; ead., 1990, 
Oji. Ch6. 2 : 51. L . tuvinicus Peschkova, 1985, Eot. acypH. 70, 11 : 1557; ead., 1990, 
On. Ch6. 2 : 52. Stipa barchanica Lomonosova, 1990, On. Ch6. 2 : 224. 

Cyperaceae. Eleocharis tuvinica Bubnova, 1986, Eot. acypH. 71, 10 : 1405; ead., 
1990, Oji. Ch6. 3 : 30. 

Alliaceae. Allium austrosibiricum Friesen, 1987, Oji. Ch6. 4 : 66. A. tuvinicum 
(Friesen) Friesen, 1987, Oji. Ch6. 4 : 75. — A. stellerianum Willd. subsp. tuvinicum Frie¬ 
sen, 1985, Hobocth chct. bucih. pacT. 22 : 75. A. vodopjanovae Friesen, 1985, Eot. 
acypH. 70, 9 : 1248; id., 1987, Oji. Ch6. 4 : 77. 

Santalaceae. Thesium tuvense Krasnob., 1992, Oji. Ch6. 5 : 86. 

Ranunculaceae . Aquilegia tuvinica. I. M. Vassil., 1992, Eot. acypH. 77, 9 : 67. 
Aconitum krasnoboroffii Kadota, 1994, Joum. Jap. Bot. 69, 4 : 214. 

Fabaceae . Astragalus teskhemicus Sytin et Shaulo, 2003, Hobocth chct. bhcih. 
pacT. 35 : 128. Hedysarum chaiyrakanikum Kurbatsky, 1990, Chct. 3 aM. Tep6. Tomck. 


1625 



yH-Ta, 88 : 1; id., 1994, On. Cn6. 9 : 157. Oxytropis borissoviae Polozh., 1990, Hobo¬ 
cth chct. Bbicm. pacT. 27 : 97; ead., 1994, On. Cn6. 9 : 148. 

Violaceae. Viola tuvinica. VI. Nikit., 2002, Hobocth chct. Bbicm. pacT. 34 : 126. 

Gentianaceae. Gentiana sangilenica (V. Zuev) Czer. — Dasystephanasangileni- 
ca Zuev, 1992, Box. >KypH. 77, 2 : 96; id., 1997, Ojt. Cn6. 11 : 64. Gentiana variegata 
(V. Zuev) Czer. — Ciminalis variegata Zuev, 1986, Eot. acypH. 71, 10 : 1406; id., 1997, 
On. Ch6 . 11 : 73. 

Bor agin aceae. Craniospermum tuvinicum Ovczinnikova, 2000, Eot. >KypH. 85, 
12 : 84. — C. mongolicum auct. non. Johnst.: OBHHHHHKOBa, 1997, On. Ch6 . 11 ; 154. 
Eritrichium alpinum Ovczinnikova, 1999, Turczaninowia, 2, 4 : 21. Lappula tuvinica 
Ovczinnikova, 1997, On. Ch6 . 11 : 142. 

Scrophulariaceae . Veronica polozhijae Revusch., 1990, Chct. 3aM. Tep6. 
Tomck. yii-Ta, 88 : 3 ( «polozhiae »); ITono}KHH, 1996, On. Ch6. 12 : 40. 

Aster aceae. Hieracium chamyjashense Tupitzina, 1994, Eot. >KypH. 79, 7 : 117; 
ead., 1997, On. Ch6 . 13 : 315. H. czadanense Tupitzina, 1994, Eot. >KypH. 79, 7 : 117; 
ead., 1997, On. Ch6 . 13 : 323. H. sangilense Tupitzina, 1994, Eot. ncypH. 79, 7 : 120; 
ead., 1997, On. Ch6 . 13 : 321. Saussurea czichaczevii Maneev et Krasnob., 1985, H3B. 
Ch6 . ota. AH CCCP. Cep. Gnon. 18, 3 : 8; Cepbix, 1997, On. Ch6 . 13 : 200. Taraxacum 
krylovii A. Krasnikov et V. Khan., 1997, On. Ch6 . 13 : 280. 

Bham, oiiHcainibie b 1984—2003 rr. H3 paiioHOB, HaxoAfliilHxcfl bhc TyBbi 
h BCTpeuaioiiuiecfl na TeppiiTopini pecnyOnnKii 

Sparganiaceae. Sparganium rothertii Tzvel., 1984, Hobocth chct. Bbicm. pacT. 
21 : 234; TuMoxHHa, 1988, On. Ch6. 1 : 92. (OnncaH H3 AMypcKOH o6n.). 

Poaceae . Alopecurus turczaninovii Nikiforova, 1988, Eot. acypH. 73, 11 : 1601; 
ead., On. Cn6. 2 : 129. (OnncaH H3 EypnTnn). Bromopsis altaica Peschkova, 1986, Ho¬ 
bocth chct. Bbicm. pacT. 23 : 26; ead., 1990, On. Ch6 . 2 : 60. (OmicaH c AnTan). Elymus 
ircutensis Peschkova, 1990, On. Ch6 . 2 : 23. (OnncaH H3 3anaAHon EypnTHn). Hieroch- 
loe ochotensis Probat., 1984, Eot. acypH. 69, 2 : 257; TTeuiKOBa, 1990, On. Ch6 . 2:118. 
(OnncaH H3 MaranaHcxon o6n.). Leymus chakassicus Peschkova, 1990, On. Ch6 . 2 : 45. 
(OnncaH H3 Xanacnn). L. ordensis Peschkova, 1985, Eot. >KypH. 70, 11 : 1554; ead., 
1990, On. Ch6 . 2 : 49. (OmicaH c rora HpKyTCKon o6n.). Puccinellia kreczetoviczii Bub¬ 
nova, 1988, Eot. >xypH. 73,9 : 1334; ead., 1990, On.Cn6.2 : 203. (OnncaH H3 XaKacnn). 

Cyperaceae. Eriophorum tolmatchevii Novosselova, 1994, Eot. ncypH. 79, 4: 
114. — E. scheuchzeri auct. non Hoppe: TnMoxHHa h EoHnapeBa, 1990, On. Ch6 . 3 : 15, 
p. p. (OnncaH H3 ^xyran). 

Juncaceae . Juncus orchonicus V. Novik., 1985, Eionn. Mock. o6ut. ncn. npnp., 
ota- 6non. 90, 5 : 110; Kobtohiok, 1987, On. Cn6. 4 : 145. (OnncaH H3 MoHronnn). 

A11iaceae. Allium burjaticum Friesen, 1987, On. Cn6.4 : 68 (OnncaH H3 EypnTnn). 
A. malyschevii Friesen, 1987, On. Cn6. 4 : 89. (OnncaH H3 EypnTnn). 

Urticaceae. Urtica sondenii (Simm.) Avror. ex Geltm., 1988, Hobocth chct. 
Bbicm. pacT. 25 : 76; TenbTMaH, 1992, On. Cn6. 5 : 79. (OnncaH H3 IIlBeann). 

Caryophyllaceae. Stellaria glandulifera N. Zolot., 1984, Hobocth chct. Bbicm. 
pacT. 21 : 229. — S. bungeana Fenzl subsp. glandulifera (N. Zolot.) N. Vlassova, 1993, 
On. Ch6 . 6:19. (Onncan H3 TopHoro AnTan). 
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Ranunculaceae. Ranunculus pseudomonophyllus Timochina, 1993, Oji. Ch 6. 
6 : 190. (OmicaH c Boctohhoid Caraa). R . taigaensis Timochina, 1993, Oji. Ch 6. 
6 : 197, 208. (OnncaH H 3 KpacHoapcKoro Kpaa). 

Papaveraceae. Papaver chakassicum Peschko va, 1994, Oji. Ch 6. 7:18. (OnncaH 
H3 XaKacnn). 

Fumariaceae. Coiydalis sajanensis Peschkova, 1990, Eot. >KypH. 75, 1 : 85; ead., 
1994, Oji. Ch6. 7 : 39. (OnncaH c Boctohhoto CaaHa). 

Fabaceae. Glycyrrhiza soongorica Grankina, 2001, Hobocth chct. Bbicm. pacT. 
33 : 148. (OnncaH H3 MoHrojinn). 

Geraniaceae. Geranium krylovii Tzvel., 1993, Hobocth chct. bbicui. pacT. 29 : 95; 
rieniKOBa, 1996, Oji. Ch6. 10 : 13. (OnncaH c Ypajia). 

Euphorbiaceae. Euphorbiajenisseiensis Baikov, 1996, Oji. Ch 6. 10 : 47. (Onn- 
caH H3 KpacHoapcKoro Kpaa). 

Gentianaceae. Comastoma malyschevii (V. Zuev) V. Zuev, 1990, Eot. >KypH. 75, 
9 : 1304; id., 1997, Oji. Ch6. 11 : 83. — Gentianella malyschevii V. Zuev, 1985, Eot. 
HcypH. 10, 10 : 1400. (OnncaH c iora HpicyrcKon o6ji.). 

Boraginaceae. Lappula fruticulosa Ovczinnikova, 2001, Eot. acypn. 86, 5 : 
133. — L. dzharkentica auct. non M. Pop. ex Golosk.: OBHHHHHKOBa, 1997, Oji. Ch 6. 
11 : 135. (OnncaH c Ajrraji). Myosotis austrosibirica O. Nikif., 1997, Oji. Ch 6. 11 : 123. 
(OnncaH c Boctohhoto CaaHa). M. sajanensis O. Nikif., 1997, Oji. Ch 6. 11 : 129; ILIay- 
jio n jjp., 2001, Turczaninowia, 4, 4 : 68. (Onncan H 3 iokhoh EypflTnn). 

Lamiaceae . Dracocephalum junatovii A. Budantzev, 1987, Eot. >Kypn. 72, 1 : 92; 
rieniKOBa, 1997, Oji. Ch 6. 11 : 178. (OnncaH H 3 MoHrojinn). 

Asteraceae. Pilosella katunensis Tupitzina, 1996, Eot. >Kypn. 81,3: 124; ead., 
1997, Oji. Ch 6. 13 : 341. (OnncaH H3 TopHoro AjiTaa). Taraxacum pratense A. Krasni- 
kov, 1997, Oji. Ch 6. 13 : 291. (OnncaH c AjiTa^). 


Bujibi, oSHapynceHHkie Ha TeppuTopun TyBbi nocne ny6;iHKamin 
«Onpej?ejiHTejiH pacreHnii TyBWHCKOH ACCP» (1984) 

Woodsiaceae. Woodsia acuminata (Fomin) Sipl.: LIlayjio n AP-, 2001, Turczani¬ 
nowia, 4,4 : 68. W. asiatica Schmakov et Kiselev: Illayjio n jip., 2001, Turczaninowia, 4, 
4:68. 

Sparganiaceae. Sparganium gramineum Georgi: TnMOXHHa, 1988, Oji. Ch6. 
1 : 91. S. hyperboreum Laest. ex Beurl.: Illayjio, 1990, H3B. Ch6. ota. AH CCCP. Cep. 
6 hoji. 3 : 62. 

Potamogetonaceae. Potamogeton trichoides Cham, et Schlecht.: Illayjio n Ap., 
2002, Turczaninowia, 5, 2 : 30. P. vaginatus Turcz.: KauiHHa, 1988, Oji. Ch6. 1 : 105. 
P. varians Morong ex Fryer: nanneHKOB, 1997, Eot. ^cypH. 82, 12 : 74. 

Zannichelliaceae. Zannichelliapalustris L.: Kammia, 1988, On. Cn6. 1 : 107; 
Illayjio n AP-, 2001, Turczaninowia, 4, 4 : 69. 

Poaceae. Calamagrostis deschampsioides Trin.: HBaHOBa, 1990, On. Cn6. 2 : 97. 
C. sajanensis Malysch.: Illayjio n Ap., 2001, Turczaninowia, 4, 4 : 68. Crypsis aculea - 
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ta (L.) Aiton.: ILik, 2002, Turczaninowia, 5, 1 :43. Elymus jacutensis (Drob.) Tzvel.: 
lllayjio h AP-, 2001, Turczaninowia, 4, 4 : 68. Festuca viviparoidea Krajina et Pavlic — 
F. vivipara auct. non. Smith: LLIayjio, 1990, H3 b. Ch6. ota. AH CCCP. Cep. 6 hoji. 3 : 62. 
Koeleria delavignei Czem. ex Domin: BnacoBa, 1990, On. Ch6 . 2 : 83. Leymosiachys ko- 
rovinii Tzvel.: rieiiiKOBa, 1990, On. Ch6 . 2 : 52. Leymus jenisseiensis (Turcz.) Tzvel.: 
neuiKOBa, 1990, On. Ch6 . 2 : 47. L. littoralis (Griseb.) Peschkova: LUayjio h np., 2002, 
Turczaninowia, 5, 2 : 30. Poa arctica R. Br.: OjiOHOBa, 1990, Oji. Cm6 . 2 : 170. P. litvi - 
noviana Ovcz.: OjionoBa, 1990, On. Ch6 . 2 : 184. P. mariae Reverd.: OjiOHOBa, 1990, 
Oji. Ch6 . 2 : 172. P. skvortzovii Probat.: LUayjio h AP-, 2001, Turczaninowia, 4, 4 : 69. 
P. sobolevskiana Gudoschn.: OjiOHOBa, 1990, Oji. Ch6 . 2 : 174. P. turfosa Litv.: lllayjio 
HAP-, 2001, Turczaninowia, 4,4 : 69. P. urjanchaica Roshev.: OjiOHOBa, 1998, Turczani¬ 
nowia, 1,4:9; lllayjio h Ap., 2001, Turczaninowia, 4,4 : 69. Psathyrostachys hyalantha 
(Rupr.) Tzvel.: IlemKOBa, 1990, Oji. Ch6. 2 : 54. Puccinellia hackeliana V. Krecz.: Ey6- 
HOBa, 1990, Oji. Ch6. 2 : 200. Stipapraecapillata Alech.: JloMOHOcoBa, 1990, Oji. Ch6. 
2 : 229. Trisetum agrostideum (Laest.) Fries: rieiuKOBa, 1990, On. Ch6. 2 : 73. 

Cyperaceae . Carex appendiculata (Trautv. et C. A. Mey.) Kiik.: ManbimeB, 1990, 
Oji. Ch6. 3 : 160. C. hancockiana Maxim.: ManbimeB, 1990, Oji. Ch6. 3 : 104. C. lap- 
ponica O. Lang: MajibimeB, 1990, Oji. Ch6. 3 : 76. C. loliacea L.: MajibiiueB, 1990, 
Oji. Ch6. 3 : 77. C. marina Dew.: MajibimeB, 1990, Oji. Ch6. 3 : 77. C. pallescens L.: 
MajibimeB, 1990, Oji. Ch6. 3 : 146. C.pamirica (O. Fedtsch.) O. et B. Fedtsch.: Eroposa, 
1999, Ocokh Pocchh h coripeA- rocyA.: 182. — C. pamirensis Clarke ex B. Fedtsch. 
s. str.: MajibimeB, 1990, On. Ch6. 3 : 94. C. pseudocyperus L.: LUayjio h AP-, 2002, Tur¬ 
czaninowia, 5,2 : 30. C. pseudofoetida Kiik.: MajibimeB, 1990, On. Ch6. 3 : 83. C. rugu- 
losa Kiik.: MajibimeB, 1990, Oji. Ch6. 3 : 149. C. selengensis Ivanova: EropoBa, 1999, 
Ocokh Pocchh h conpeA* rocyA-: 355. — C. delicata Clarke subsp. selengensis (Ivanova) 
Egor.: MajibimeB, 1990, On. Ch6. 3:116. Eleocharis klingei (Meinsh.) B. Fedtsch.: Ey6- 
HOBa, 1990, On. Ch6. 3 : 28. Eriophorum medium Anderss.: Ulayno h Ap., 2001, Turcza¬ 
ninowia, 4,4 : 69. Kobresia capilliformis Ivanova: ^HopoHbKHH, 1990, Oji. Ch6. 3 : 32. 

Juncaceae . Juncus gracillimus (Buchenau) V. Krecz. et Gontsch.: Kobtohiok, 
1987, On. Ch 6.4 : 30. J. grwZ?ovz‘z‘V. Novik.: Kobtohiok, 1987, On. Ch6.4 : 30 .J.sphae- 
rocarpus Nees: Kobtohiok, 1987, On. Ch6. 4 : 35. 

Liliaceae . Gageafedtschenkoana Pasch.: 3onoTyxHH, 1987, On. Ch6. 4:51. 

Orchidaceae. Dactylorhiza incarnata (L.) Soo: HsaHOBa, 1987, On. Ch6. 4 : 130. 
D. umbrosa (Kar. et Kir.) Nevski: HBaHOBa, 1987, On. Ch6. 4 : 132. 

Salicaceae. Salix lapponum L.: LUayno h AP-, 2001, Turczaninowia, 4, 4 : 69. 

Urticaceae. Urtica galeopsifolia Wierzb. ex Opiz: TenbTMaH, 1992, On. Ch6. 
5:79. 

Polygonaceae . Atraphaxis laetevirens (Ledeb.) Jaub. et Spach: KamHHa, 1992, 
On. Ch6. 5 : 109. Fagopyrum tataricum (L.) Gaertn.: KaniHHa, 1992, On. Ch6. 5 : 125. 
Polygonumpropinquum Ledeb.: TynHUbma, 1992, On. Ch6. 5 : 132. P. rigidum Skvorts.: 
TynnubiHa, 1992, On. Ch6. 5 : 132. 

Chenopodiaceae . Atriplex centralasiatica Iljin: JIoMOHocoBa, CyxopyKOB, 2000, 
Turczaninowia, 3,4 : 64 .A. crassifolia C. A. Mey.: JIoMOHocoBa, 1992, On. Ch6. 5 : 151. 
A. laevis C. A. Mey.: JIoMOHocoBa, CyxopyKOB, 2000, Turczaninowia, 3, 4 : 64. Cheno- 
podium botryodes Smith: JIoMOHocoBa, 1992, On. Ch6. 5 : 143. Corispermum barduno- 
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vii M. Pop. ex Lomonosova, 1992, Oji. Ch6 . 5 : 168. C. chinganicum Iljin: JIoMOHOcoBa, 
1992, Oji. Ch6 . 5 : 168. C. orientate Lam.: JIoMOHOcoBa, 1992, Oji. Ch6 . 5 : 170. Halo- 
geton glomeratus C. A. Mey.: JIoMOHOcoBa, 1992, Oji. Ch6 . 5 : 182. Kochia angustifolia 
(Turcz.) Peschkova: JIoMOHOcoBa, 1992, Oji. Ch6 . 5 : 164. Petrosimonia triandra (Pall.) 
Simonk.: JIoMOHOcoBa, 1992, Oji. Ch6 . 5 : 182. Suaeda kossinskyi Iljin: JIoMOHOcoBa, 

1992, Oji. Ch6 . 5 : 175. 

Caryophyllaceae . Eremogone saxatilis (L.) Ikonn.: Bnacoea , 1993, On. Cu6. 
6: 51. Gypsophila cephalotes (Schrenk) Kom.: Kobtohiok, 1993, Oji. Ch6 . 6 : 84. 

Ranunculaceae. Batrachium kauffmannii (Clerc) V. Krecz.: THMOXHHa, 1993, 
Oji. Ch6 . 6 : 163. Clematis orientalis L.: TuMOXHiia, 1993, Oji. Ch6 . 6 : 159. Delphinium 
korshinskyanum Nevski: OpH3eH, 1993, Oji. Ch6 . 6 : 124. Ranunculus akkemensis Po- 
lozh. et Revyakina: THMOXHHa, 1993, Oji. Ch6 . 6 : 171. R. grandis Honda: THMOXHHa, 

1993, Oji. Ch6. 6 : 180. R. krylovii Ovcz.: Ulayjio, 1990, Hsb. Ch6. otjx. AH CCCP. Cep. 
6hoji. 3 : 60. R. rigescens Turcz. ex Trautv.: THMOXHHa, 1993, Oji. Ch6. 6 : 193. R. smir- 
novii Ovcz.: THMOXHHa, 1993, Oji. Ch6. 6 : 195. R . sulphureus C. J. Phipps: THMOXHHa, 

1993, Oji. Ch6 . 6 : 196. 

Papaveraceae. Papaver tenellum Tolm.: neniKOBa, 1994, Oji. Ch6 . 7 : 29. 

Brassicaceae. Alyssum microphyllum (C. A. Mey.) Steud.: PbiGnHCKaa, 1994, 
Oji. Ch6 . 7 : 105. Arabidopsis rupicola (Kryl.) A. L. Ebel: 36ejib, 2002, Turczaninowia, 
5, 2 : 61. Draba cinerea Adams: 36ejib, 2002, Turczaninowia, 5, 2 : 62. D. dasycarpa 
C. A. Mey.: HHKm|)opoBa, 1994, Oji. Ch6 . 7:116. Erysimum sisymbrioides C. A. Mey.: 
IlflK, 2002, Turczaninowia, 5, 1 : 43. Hedinia altaica Pobed.: OBHHHHHKOBa, 1994, 
Oji. Ch6 . 7 : 65. Isatis laevigata Trautv.: Ulayjio n jip., 2002, Turczaninowia, 5, 2 : 30. 
Lepidium obtusum Basin.: HHKH(f>opoBa, 1993, Oji. Ch6 . 7 : 142. Sinapis alba L.: Hhkh- 
(JiopoBa, 1993, Oji. Ch6 . 7 : 136. Subularia aquatica L.: YIxk, 2002, Turczaninowia, 5, 
1 : 43. 

Crassulaceae. Sedumsukaczevii Maximova: neniKOBa, 1994, Oji. Ch6 . 7 : 165. 

Grossulariaceae . Ribes glabellum (Trautv. et C. A. Mey.) Hedl.: MajibimeB, 

1994, Oji. Ch6 . 7:213. 

Rosaceae . Cotoneaster megalocarpus M. Pop.: Kyp6aTCKHH, 1988, Oji. Ch6 . 
8 : 22. Rosa spinosissima L.: Hojiohchm, 1988, Oji. Ch6 . 8 : 128. 

Fabaceae . Astragalus brachybotrys Bunge: BbijtpHHa, 1994, Oji. Ch6. 9:56. 
A. hypogaeus Ledeb.: Bbi^pHHa, 1994, Oji. Ch6. 9 : 63. A. petropylensis Bunge: Bbmpu- 
Ha, 1994, Oji. Ch6. 9 : 73. A. rytidocarpus Ledeb.: Bbmpima, 1994, Oji. Ch6. 9 : 45. 
A . tschuensis Bunge: BbiApHHa, 1994, Oji. Ch6. 9 : 42. Lotus krylovii Schischk. et Serg.: 
Ulayjio h jx p., 2002, Turczaninowia, 5,2 : 30. Medicago trautvetteri Sumn.: KypGaTCKiiM, 
1994, Oji. Ch6. 9 : 198. Oxytropis leptophylla (Pall.) DC.: Ulayjio h jx p., 2001, Turcza¬ 
ninowia, 4, 4 : 69. O. polyphylla Ledeb.: Hojiojkhh, 1994, Oji. Ch6. 9 : 147. O. steno- 
phylla Bunge: Hojiohchh, 1994, Oji. Ch6. 9 : 126. Vicia sativa L.: HuKH^opoBa, 1994, 
Oji. Ch6. 9 : 181. V. tetrasperma (L.) Schreb.: HuKH(J)opoBa, 1994, Oji. Ch6. 9 : 183. 

Linaceae . Linum pallescens Bunge: neniKOBa, 1996, Oji. Ch6 . 10 : 26. L. violas- 
cens Bunge: neniKOBa, 1996, Oji. Ch6 . 10 : 29. 

Limoniaceae. Limonium chrysocomum (Kar. et Kir.) O. Kuntze: Kobtohiok, 1997, 
Oji. Ch6. 11 : 52. L.flexuosum (L.) O. Kuntze: Kobtohiok, 1997, Oji. Ch6. 11 : 53. 
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Gentianaceae. Gentianella acuta (Michx.) Hiit.: 3yeB, 1997, On. Ch6. 11 : 74. 
G. atrata (Bunge) Holub: 3yeB, 1997, On. Ch6. 11:76. Swertia banzragczii Sanczir: 
rpy6oB, 2002, PacT. I(eHTp. A3HH, 13 : 94. 

Boraginaceae. Lappula balchaschensis M. Pop. ex Golosk.: OBHHHHHKOBa, 1997, 
On. Ch6 . 11 : 133; Illayno h jx p., 2001, Turczaninowia, 4, 4 : 71. Rochelia retorta (Pall.) 
Lipsky: OBHHHHHKOBa, 1997, On. Ch6 . 11 : 155. 

Lamiaceae . Dracocephalum moldavica L.: rieuiKOBa, 1997, On. Ch6. 11 : 179. 
D . paulsenii Briq.: EynaHijeB, 1990, Hobocth chct. bbicui. pacT. 27 : 129; ITeniKOBa, 
1997, <C>ji. Ch6. 11 : 182. D. thymiflorum L.: rieniKOBa, 1997, On. Ch6. 11 : 185. Lagop- 
sis eriostachya (Benth.) Ik.-Gal. ex Knorr.: OpH3eH, 1997, Oji. Cn6. 11 : 166. Thymus 
petraeus Serg.: JX opoHbKHH, 1997, On. Ch6. 11 : 217. 

Scrophulariaceae. Linaria buriatica Turcz. ex Ledeb.: riono^cHH, 1996, 
On. Ch6. 12 : 17.1. melampyroides Kuprian.: IIonojKHH, 1996, On. Ch6. 12:19. Pedi- 
cularis venusta Schang. ex Bunge: Illayno h jx p., 2002, Turczaninowia, 5, 2 : 30. Scro- 
phularia umbrosa Dumort.: Illayno h jx p., 2002, Turczaninowia, 5, 2 : 30. Veronica ses- 
siliflora Bunge: riono^CHH, 1996, On. Ch6. 12 : 37. 

Orobanchaceae . Orobanche caesia Reichenb.: Kyp6aTCKHH, 1996, On. Ch6. 

12 : 96. 

Rubiaceae. Galium brandegei A. Gray: HayMOBa, 1996, On. Ch6. 12 : 114. 

Cucurbitaceae. Echinocystis lobata (Michx.) Torr. et Gray: JX opoHbKHH, 1996, 
On. Ch6. 12 : 147. 

Asteraceae. Arctium tomentosumMiU/.yKiipoBei, 1997,On.Cn6. 13 : 179. Artemi¬ 
sia compacta Fisch. ex DC.: KpacHo6opoB, 1997, On. Ch6. 13 : 138. A. messerschmid- 
tiana Bess.: Illayno h jx p., 2002, Turczaninowia, 5,2 : 30. A . xerophytica Krasch.: Kpac- 
iioGopoB, 1997, On. Ch6. 13 : 121. Carlina biebersteinii Bemh. ex Homem.: DKnpo- 
Ba, 1997, On. Ch6. 13 : 178. Chamomilla recutita (L.) Rauschert: BonntipeBa, 1997, 
On. Ch6. 13 : 85. Cirsium vulgare (Savi) Ten.: ^KnpoBa, 1997, On. Ch6. 13 : 215. Do- 
ronicum turkestanicum Cavill.: AHranoBa, 1997, On. Ch6. 13 : 150. Echinops gmeli- 
nii Turcz.: JIoMOHOCOBa, Illayno, 2002, Eot }KypH. 87, 12 : 130. Galatella hauptii (Le¬ 
deb.) Lindl.: KoponwK, 1997, On. Ch6. 13 : 33. Hieracium ganeschinii Zahn: Tynn- 
Ubma, 1997, On. Ch6. 13 : 327. H. kusnetzkiense Schischk. et Serg.: TynHutma, 1997, 
On. Ch6. 13 : 319. K tunguskanum Ganesch. et Zahn: TynmthiHa, 1997, On. Ch6. 

13 : 321. H. veresczaginii Schischk. et Serg.: Tynmjbma, 1997, On. Ch6 . 13 : 322. Pyre- 
thrum alatavicum (Herd.) O. et B. Fedtsch.: EonntipeBa, 1997, On. Ch6 . 13 : 74. Saus- 
surea stubendorffii Herd.: Ceptix, 1997, On. Ch6 . 13 : 207. Senecio subdentatus Le¬ 
deb.: Bn6e, 1997, On. Ch6 . 13 : 168. Solidago gebleri Juz.: Illayno, 1997, On. Ch6 . 
13 : 18. Taraxacum aksaicum Schischk.: KpacHHKOB, 1997, On. Ch6 . 13 : 268. T. asiati- 
cum Dahlst.: KpacHHKOB, 1997, On. Cn6. 13 : 269. T luridum Hagl.: KpacHHKOB, 1997, 
On. Cm6 . 13 : 283. T. pingue Schischk.: KpacHHKOB, 1997, On. Ch6 . 13 : 288. T. polo- 
zhiae Kurbatsk.: KpacHHKOB, 1997, On. Ch6 . 13 : 288. Tragopogon trachycarpus S. Ni¬ 
ki t.: LLIayno h np., 2001, Turczaninowia, 4, 4 : 71. 


BjiaronapHOCTM 

Pa6oTa BbinonHeHa npn 4>HHaHcoBOH nonnep^cxe PoccHHCKoro (J)OHna 4)yHnaMeH- 
TanbHbix HccnenoBaHMH (npoeKT JNfs 02-04-49210). 
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SUMMARY 

Since publication of the last monograph on the flora of the vascular plants of Tuva (1984), more 
than 50 new species, described from Tuva or adjacent areas of Siberia and the Central Asia, were found 
in this territory. About 150 species, formerly not recorded in Tuva, but known from other territories, 
were found here as well. The lists of species new for Tuva (newly described and formerly known in ot¬ 
her territories) are presented. 
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LIPARIS KUMOKIRI ( ORCHIDACEAE) 

HA AAJIbHEM BOCTOKE POCCHH 

I. V. SHIBNEVA. LIPARIS KUMOKIRI (ORCHIDACEAE) IN THE RUSSIAN FAR EAST 
EHOjioro-nOMBeHHbiii mhcthtyt ZIBO PAH 

692710 IlpHMopcKHM Kpaw, XacaHCKHH p-H, ct. npHMOpcKaa, 3anoBe/iHHK KeApoBaa Tlajib 

OaKC (4232) 32-12-43 
E-mail: fibi@maiI.primorye.ru 

FIpHBeueHbi aaHHbie o pacnpocTpaHeHHH b MaTepHKOBOH nacTH /ZajibHero BocTOKa Pocchh peAKoro bh- 
Aa Liparis kumokiri ( Orchidaceae ). ZJaHbi OTAHHHTeJibHbie npH3H3KH BHAa h MOp(J)OAorHHecKoe onncaHHe 
ero reHepaTHBHbix opraHOB. 

KjnoHeBbie CJiOBa: (JinopHCTHHecKwe hbxoakh, Liparis kumokiri, Orchidaceae , /JajibHHH Boctok 
Pocchh, Mop<j)OAorHHecKHe npH3HaKH. 

J\o 1990-x ro^oB Ha MaTepHKOBOH nacTH poccHHcxoro ^ajibHero BocTOKa oTMena- 
jihcb 2 BH^a jiHnapnca Liparis japonica (Miq.) Maxim, h L . makinoana Schlecht. (Bopo- 
6beB h ap., 1966; BopomnjiOB, 1982). B 1985—1988 rr. b 3arroBe,aHHKe KeapoBaa Ylajib 
(XacaHCKHH p-H, ripHMopcKHH xpan) 6 mji oGHapy^ceH hobmh bh£ Jinnapnca jv m (Jmopbi 
coBeTCKoro ^ajitHero BocTOKa — L . krameri Franch. et Savat. (PaxoBa, 1990). B 1996 r. 
b 3tom >xe 3anoBeAHHKe HaMH Hansen eme o^hh hobmh bhjj Jinnapnca j\jix MaTepHKOBOH 
nacra poccHHCKoro flajibHero BocToxa — L . kumokiri F. Maek. (IIInGHeBa, KopxHiuxo, 
2001), xoTOpbiH npe^K^e yxa 3 biBajioi TOJibxo juin lOacHO-KypnjibCKoro (JuiopHcranecKO- 
ro paHOHa (BopoGbeB h jx p., 1974; BbmiHH, 1996). KpoMe 3anoBe£HHKa Ke^poBaH na,m>, 
3 tot bh# oGHapyjxeH P. H. KopxHiuxo (UlnGHeBa, KopxHinxo, 2001) eme b HecxojibXHx 
MecTax XacaHcxoro p-Ha: Ha ropax CxanncTOH h TojiyGHHEiH YTec. A. H. BepxyTeHxo 
(BepxyreHxo, lOxaBa, 2001) Hauuia L. kumokiri b Xa6apoBcxoM xpae b oxpecTHOCTHX 
noc. B^TCxoe-Ha-AMype. 3 tot bha jinnapnca HaimeH HaMH Ha ceBepe FlpHMopcKO- 
ro xpaa b GacceiiHe p. Ehxhh, Ha rope KpyToap b oxpecTHOCTHX c. BepxunH ITepeBan, 
17 VI 1982; noBTopHbie cGopbi 6bum czjejiaHbi TaM >xe Ha boctohhom cxjiohc b iimpoKO- 
jiHCTBeHHOM Jiecy, 27 VII 2000; Ha HeGojibinon conxe y c. Hhjkhhh riepeBaji Ha loro- 
BOCTOHHOM CXJIOHe B Ha MlHHCTbEX KaMHBX, 3 VI 1999; B OKpeCTHOCTHX noc. CBer- 

Jioropbe Ha boctohhom cxjiohc conxH b xezipoBO-iiiHpoxojiHCTBeHHOM Jiecy, 3 VIII2000. 
TepGapHbie o6pa3Ubi nepe^aHbi b repGapnn Enojioro-noHBeHHoro HHCTHTyra (VLA), 
nacTb o6pa3HOB nocJiaHa b EoTaHHHecxHH HHCTHTyT hm. B. JI. KoMapoBa PAH. 

CyA» no 3THM Haxo^xaM, L. kumokiri nmpoxo pacnpocTpaHeH b YccypHHCKOM 
4>JiopHCTHHecxoM paiioHe, ho cMeniHBajicH GoTaHHxaMH c L Japonica, o neM CBH^eTejib- 
CTByeT HajiHHHe b TepGapHH VLA o6pa3UOB L. kumokiri , ouihGohho onpeflejieHHbix 
xax L Japonica. IlepeHHCJiHM HexoTopwe H3 3 thx o6pa3i*OB, coGpaHHbix b npHMopcxoM 
xpae: TepHencKHH p-H, y p. Ky/jeH, 3 VIII1968, H. C. LLIeMeTOBa; Khpobckhh p-H, Haxy- 
popTe IUMaxoBKa b npHpo^HOM jieconapxe b aySpaBe, 26 VIII 1975, J\. n. Bopo6beB; 
XacaHCKHH p-H, b 8 km ceBepHee c. IJyKaHOBO b himpokojihctbchhom Jiecy, 6 VIII 1983, 
P. H. KopKHinxo; oKpecTHOcra c. Xopojib Xopojibcxoro p-Ha b nocamcax cochm o6mk- 
HOBeHHOH, 22 IX 1985, B. K). BapKajioB. 

OcHOBbiBaacb Ha jiHTepaTypHbix zjaHHbix h jihhheix HaGjnoaeHHxx, mm bmjibhjih He- 
KOTopbie Mop(J)OJiorHHecKHe npH3HaKH reHepaTHBHbix opraHOB L. kumokiri , xoTopbie 
npHBe^eHM b TaGjnme. 

OnncaHHe Z,. kumokiri b npHBezjeHHbix JiHTepaTypHbix HCTOHHHxax noJiHOCTbio cob- 
na^aeT c HauiHMH HaGjnofleHHHMH, ocoGchho MopcjjojiornHecKHe oco6chhocth useTKa. 


4 EoTaHHMecKHH 5KypHan, Nq 10, 2004 r. 
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Mop4>ojiorHHecKHe npH3HaKH renepaTHBiihix opraHOB Liparis kumokiri h L.japonica 


Bhau 


Liparis kumokiri 


Liparis japonica 


JlHTepaTypHhie hctomhhjch 


MopcJjojiorHMecKHe npH3iiaKH 

Y. Sataka et al. (1982) 

M. 5. BbiuiHH (1996) 

M. B. UlH6neBa, P. H. Kop- 
KHU1KO (2001) ' 

C. B. HeBCKHH (1935) 

Annua coubcthh, cm 

— 

Ao7 

5-8 (11)* 

3.5-9 (15) 

Annua UBeTOHO)KeK > cm 

— 

3 

3-5 (9) 


mhcjio UBeTKOB Ha oco6h 

5-15 

5-15 

3-12 (25) 

3-11 (15) 

OxpacKa UBeTKOB 

CBeTJio-3ejienaH ha h tcm- 
HO-KOpHHHesaH 

Ot 3ejieHOBaTOH ao 6arp«HOH 

CBeTJio-3ejienafl ! 

XeJiTOBaTG-3ejieHOBaTafl 

JlenecTKK HapyacHoro Kpyra 





AJIHHa, MM 

6-7 

6.5 

6-7 

6.5-7 

UIMpHHa, MM 

— 

— , 

2.0 

2.5 

4>opMa 

HHTeBMLOHbie y3KHe 

C TynUM KOHMHKOM 

y3KonpoA0JiroBaTbie Tynue ! 

JlaHuenibie Tynbie 

^HueBHAHO-jiaHueTHbie Tynbie 

SoKOBbie JienecTKH BHyrpeHHero 
Kpyra 





JQJIHIia, MM 

6-7 

6.5 

7-8 

7 

UIHpHHa, MM 

— 

— 

0.75 

0.75 

<|>opMa 

HHTeBHAHbie c TynbiM i 

KOHMHKOM 

y3K0JIHHeHHbie 

Y3KHe MroAbMaTbie 

JlHHCHHbie Tynbie 

Ty6a 





iUIHHa, MM 

5-6 

— 

5-6 (7) 

6.5-7 

UIHpHHa, MM 

— 

— 

4.5 (6) 

5-6 

4>opMa 

KJI HHOBHUHO-o6paTHO- 
HftUeBHAHaH 

KjIHH 0 BHAH 0 - 06 paTH 0 ~ 

HHUeBHAHau 

OSpaTHOH H ue B HAHafl 

KAHHOBHAHO-o6paTHO- 

HHUCBHAHaH 

riojio)KeHHe b npocTpaHCTBe 

M3omyTa 

b oSpaTHyio cTOpony 

Pe3Ko 3aBepHyxa okoao 
C epCAHHbl 

Flo cepeAHHe KpyTO h3th- 
6aerca b oSpainyio cropoHy 

— 

KoaoHKa 





AJIHHa, MM 

3 

3 

3 

3.5 

BepuiHHa 

Y3KOKpbIJiaTaH 

y3KOKpbuiaTan 

| y3KOKphLJiaTafl 

— 

nojioxceHHe b npocrrpaHCTBe 

M3orHyra noA yrjioM 

— 

M3oniyra noA yr/iOM 

CornyraH 


npHMCMaHHC. * — b cKo6Kax yKaaaHU MaKCHMajibHbie pa3Mepu y KpynHux oco6eft. 


Liparis kumokiri. 

a — o6iuhh BHa pacreHim (HaiypajibHaa BejiHHHHa), 6 — ubctok. Macuita6HaB JiHHeiiKa: 6 — 5 mm. 


JlenecTKH OKOjiouBeTHHKa Hapy^CHoro h BHyTpeHHero Kpyra, KOJioHKa, a TaioKe ry6a 
o^HHaKOBbi no 4>opMe, pa3MepaM n nojioHceHHio b npocTpaHCTBe (cm. pncyHOK). 

KpoMe Toro, HaMH oTMeneHbi HanSoJiee xapaKTepHbie npn3HaKH, no kotophm L, ku¬ 
mokiri OTJiHnaeTCH ot 3 flpyrnx bh^ob Liparis, BCTpenaiomHxai b YccypHncKOM (fmopn- 
cranecKOM panoHe. Z(jni L. kumokiri xapaKTepHbi: Koponcne ijBeTOHO>KKH 3—5 mm ot., 
couBerae ao 7—8 cm ot. c 6jiH3Kopacnojio>KeHHbiMH uBeTKaMn, KOTopoe b nponecce 
UBeTemw nomn He yOTHH^excn, H3omyTocTb ry6bi b cpe^Hen nacra b o6paTHyio CTopo- 
Hy. Hhotot BCTpenaioTca KpynHbie oco6n c coijBeraeM 9 — 11 cm ot. h i|BeTOHo>KKaMn 

7-9 MM OT., HO OHH OTJIHHaiOTCJI KOMnaKTHbIM COUBeTHCM, B KOTOpOM UBCTKH paCnOJia- 

raiOTCH Ha paccTOSHHH 5 — 8 mm Apyr ot apyra, totjxsl xax y apyrnx bhjiob couBerae 6o- 
Jiee pwxjioe. KpoMe nepeHHCJieHHbix npH3HaK0B, cjieayeT otmcthtb xapaKTepHoe xopo- 
inee otb L. kumokiri 3aBH3biBaHHe njiOAOB (ao 80 %), KOTopwe 6jiaro^ap« kopotkhm 
njiozioHOKKaM h KOMnaKTHOMy couBeraio pacnojiaraiOTCfl 6 jih3ko apyr k npyry n 6ojiee 
hjih MeHee npH^cara k cTeGjno. 

OnncaHHe, othhoc C. A. Hcbckhm (1935) ot* LJaponica , no Been BepoaTHOCTH ot- 
hochtcs k L. kumokiri (cm. xaSjimjy) (k co>KajieHmo, b hcm He yKa3aHbi othhb UBeTOHO- 
tkqk h nojio^ceHHe ry6bi b npocTpaHCTBe — Ba)KHbie AHarHOCTHHecKne npn3HaKH L. ku¬ 
mokiri). 

CjieayeT otmcthtb, hto Mop^oJionmecKne npH3Haicii, yKa3aHHbie ot* L.japonica , 
npH onncaHHH ero Shojiothh b MOHorpa(J)HHx M. B, PaKOBon (1992) h H. B. TaTapeH- 
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ko (1996) 5ibho OTHocflTcsi k L. kumolciri. Tax, PaKOBa (1992 : 87) 0TJiH4aeT: «L] ( BeT- 

KH HMeiOT npHU,BeTHH4KH W KOpOTKIie U,BeTOHO>KKH (flO 2 - 3 MM B AJIHHy)... FunOXllJIb 

(ocHOBanwe ry6bi) 3ayjxeH n yrjiy6nen, Me30XHJib (cpe^n^n 4acTb) pacuiHpeH h CBepHyT 
nojryKOJibuoM c neperaGoM b ueHTpe...». KopoTKHe ubctohoxxh h ry6a, CBepHyTaa no- 
jiyicojibuoM, — ,aHarH0CTH4ecKHe npH3HaxH L . kumokiri. FIpiOHaxoM L. kumokiri abjih- 
eTCH Taxjxe neGojibuiafl jxa HHa coubcthh — 6.5 + 0.5 cm, npHBeAeHHan TaTapeHKo (1996) 
AJifl Ljaponica. BnepBbie o6pa™i BHHMaHwe na AJiHHy coubcthji PL B. BbiiiiHH (1996), 
KOTopbiH yxa3aji jyiHHy L kumokiri ao 7 cm, b 0TJiH4He ot L. japonica, y Koroporo co- 
UBeTHe b riponecce UBeTeiiHfl yAJinimeTCH j\o 20 cm. 

fljin npouHTHpoBaHHbix Bbirne repGapHbix o6pa3UOB TaiOKe xapaKTepnbi KOMnaKTiioe 
couBeTwe ao 5 — 7 (8) cm a-H-, AJinna UBeTOHo>xex 3—5 mm h 3aBfl3biBaHiie ruioAOB, 6jih3- 
ko pacnojro^ceHHbix Apyr k Apyry, ao 80 %. 


BjiaroAapiiocTH 

Abtop HCKpeHHe npH3HaTejieH P. PL Kopxmuxo 3a noMOtub b pa6oTe, ucHHbie co- 
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SUMMARY 

Liparis kumokiri F. Maek., a rare species for the Russian Far East mainland, is recorded. List of 
its localities, morphological description and features distinguishing this species from the related ones 
are given. 
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IlpoBeneHo cpaBHHTejibHoe n 3 yneHHe 3jieKTpo(j)opeTHHecKHx cneKTpoB 3anacHbix rjioSyjiHHOB ccmhh 
y 6jiH3KoponcTBeHHbix, TpynHO nneHTH(J)nuHpyeMbix no Mop(})OJiorHMecKHM npH3HaKaM BnnoB Hedysarum 
theinum , H. neglectum w //. austrosibiricum, npOH3pacTaiomnx b pa3JiHMHbix 3Konoro-reorpa(J)H t iecKHX 30- 
Hax TopHoro Ajrraa, XaKacuH w Ka3axcTaHa. BbiHBJieHa SoJibiiiaa H3MeHMHBOCTb no 3anacHbiM rjio6yjiHHaM 
CeMJIH, HTO nonTBCp>KflaeTCJ[ B OCHOBHOM HeBbICOKHMH 3HaHeHHflMH K03(J)(j)HUHeHTOB CXOACTBa (/6 CX .) zuia 

Bbi6opoK (rpaHHUbi homchhubocth 29.3—68.7 %) n cme 6 ojicc iuokhmh 3naHCHHHMH /6 CXi (12.3—32.9 %) 
win. cpaBHHBaeMbix bhjiob. yCTaHOBJicHo, mto bhaoboh xapaKTepHCTHKOH nJUf H3yneHHoro KOMnneKca 6 jih 3- 
KOpOnCTBeHHblX BHnOB HBJineTCH HaJIHHHC 30H (OT 1 no 3), COnep>KamHX HanBoJlCe HHTCHCHBHbie KOMnOHCH- 
Tbi rjio6ynnHOB. 

KjnoqeBbie cnoBa: 3anacHbie rjio6yjiMHbi, 3JieKTpotj)opeTHMecKHe cneKTpbi, BbiSopKa, BHyTpHBuno- 
boh nojiHMOp4>«3M, Hedysarum, Fabaceae. 

UlnpoKafl Mop^ojiorwHecKaH H3MeH4HB0CTb, ocoSeHHO y bhaob c nepexpecTHbiM 
ontmeHneM, cnoHTaHHaa MexcBHAOBaa h MeacpoAOBaa TH6pHAH3auHH 3HawrejibHO 3a- 
Tpy^HaioT TaKcoHOMH4ecKyK) KJiaccH(J)HKauHK) BHyTpH poAa. KpoMe Toro, 6e3 BbiHBJie- 
hhh reHeTHHecKOH npnpoASi h xapaicrepa HacJieAOBaHHa paAa AHarH0CTH4ecKHx npn- 

3HaKQB nopow TpyAHO pa306paTbCH B CHCTeMe BHAOBbIX H Aa^CC pOAOBbIX KOMIIJieKCOB. 

IIoaBJiHeTca HeoGxoAHMoeTb b npHMeHenHH 6ojiee a^eKBaTHbix mctoaob aab pe- 
UleHHH CnopHbIX BOnpOCOB, KacaiOmHXCH HA6HTH(j)HKaUHH 6jlH3KOpOACTBeHHbIX BHAOB, 
o6pa3UOB, OTKJlOHaHDlUHXCa OT THnOBbIX 3K3eMnJiapOB, H THGpHAHblX (J)OpM, B03HHKaK>- 
hjhx npn HHTporpeccHH reHeTHHecKoro MaTepnajia. 

OcHOBbiBaacb Ha HccjieAOBaHHxx, npoBe^eHHbix A. A. Co3hhobhm (1985) h B. T. Ko- 
HapeBbiM c coTpyaHHKaMH (19936) Ha p^Ae KyjibTypHbix pacTeHHH h hx ahkhx copoAH- 
4ax, MO>KHO 3aKJIK)4HTb, 4T0 Han 60 Jiee 3(J)Cj)eKTHBHbIM AAX BblflBJieHHfl MHOKeCTBCHHOFO 
ajuieAH3Ma no oAHOMy hah hcckojibkhm reHaM, oGycjioBJiHBaiomHM nojiHMopcj)H3M 
no paAy npM3HaKOB, ABJiaeTca npHMeHeHHe GejiKOBbix MapKepoB. Hx Hcnojib30BaHHe b 
noAHOH Mepe npOAOMOHCTpHpoBaHO Ha npeACTaBHTejuix TpH6bi Triticeae Dumort. (Poet- 
ceae). PaHee HaMH 6bmo ycTaHOBJieHo, 4 to 3anacHbie 6eAKH npoAaMHHbi h TAiOTeAHHbi 
ABAaioTca yAoGHbiMH MapKepaMH aah HAeHTHcfiHKauHH BHAa, poAa, reHOTHna h ueao- 
ro reHOMa y npeACTaBHTejieH poAa Elymus (Tpn6a Triticeae ) (Ara(J)OHOB, Ara(J)OHOBa, 
1990; Ara(J)OHOBa, 1997). 

ripeHMymecTBa HcnoAb30BaHHH 3anacHbix 6eAKOB 3aKjno4 aiOTCH b hx 3Ha4HTeAbHOM 
BHyTpHBHAOBOM nOAHMOp(J)H3Me H He3aBHCHMOCTH OT yCAOBHH npOH3paCTaHHH paCTe- 
HHH. H3BeCTHO, 4T0 6eAKH npOABAHIOT Ty HJ1H HHyiO CTenCHb CneUH(})H4H0CTH H MO- 
iyr yKa3biBaTb Ha npHHaA-ntex<HOCTb AaHHoro opraHH3Ma k 6noTHny, copTy, BHAy, poAy 
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h t. a. (Co3hhob, 1985; KoHapeB h zip., 1993a). FIooTOMy 6eAOK Mo^ceT 6biTb ncnojib- 
30BaH He TOJibKO KaK Mapnep reHa, ho h KaK $aKTop copTOBOH h bhaoboh HAeHTH(}>HKa- 
UHII paCTeHHH. 

Y 6o6oBbix am uejieii HAeHTH(J)HKauHH KyjibiypHbix pacTeHHH h coptob Hcnonb30- 
BajiH 3JieKTpo(^opeTHHecKHe nojinnenTHAHbie cneKTpbi, cocTOfliune H3 SejiKOB pa3HOH 
npHpoAw, b KOTopbix KOJiHHecTBeHHo npeodjiaAaiOT 3anacHbie rjio6yjiHHbi (raBpHJHOK 
h Ap>, 1973; KoHapeB h %p., 1993a). 

B uejioM, aHajiH3HpyH jimepaTypHbie AaHHbie, cjieAyeT OTMeraTb, hto, HecMOTpa Ha 
Gojibrnyio reTeporeHHOCTb 6 ejiKOBbix cneKTpOB jik>6oto H3 HCCJieAOBaHHbix coptob 6 o- 
6obmx pacTeHHH, Ka^cAaa KyjibTypa pe3KO OTJiHnajiacb no xapaKTepy pacnpeAeneHHfl 
nojiHnenTHAHbix 3oh. B 6 oJibuiHHCTBe cjiynaeB ceMeHa xapaKTepH30BajiHCb cneiunJwH- 
HblM IIOJlHnenTHAHblM COCTaBOM, n03B0JWK)mHM pa3J!HHaTb COpTa. OAHaKO OCTaeTCH 
MajioH3yHeHHbiM Bonpoc 06 Hcnojib30BaHHH AaHHbix no 3 anacHbiM dejiKaM am CHCTe- 
MaTHKH npwpOAHblX BHAOB 6060 BMX. 

CymecTByeT npodneMa onpeAeneHHfl bhaoboh npHHaAM>KH0CTH pacTeHHH, oco- 
6eHHO B OTHOmeHHH 6AH3KOpOACTBeHHbIX BHAOB B CeM. Fabaceae, H B HaCTHOCTH B 

poAe Hedysarum L. Hajimne MyTanHOHHOH, MOAH^HKauHOHHOH h ecTecTBeHHOH kom- 

6HHaTHBHOH H3MeHHHBOCTeH BO MHOrOM 3aTpyAHHK)T HAeHTH(]) HKaiJHK) OC06eHHO 6JIH3- 

KopoACTBeHHbix bhaob, HanpHMep, tbkhx KaK Hedysarum theinum Krasnob., H. neglec- 
tum Ledeb., H. austrosibiricum B. Fedtsch. 

H. theinum (KoneeHHHK HaHHbiil) MMeTCfl peAKHM h neHHbiM jieKapCTBeHHbiM pac- 
TeHHeM (Ytkhh, 1931; KpacHodopoBH ap., 1985; PeByniKHH, 1988). Eojibihoh nonyjwp- 
HOCTbio y Mecraoro HaceAeHHH TopHoro Ama n nojib3yeTcn TOHH3HpyiomHH HanHTOK 
H3 KopHH 3Toro pacTeHHH, 3a hto bha h nonyHHJi CBoe Ha3BaHHe «HaHHbiH». H. thei¬ 
num - aAbnHHCKHH BHA C AH3T>K)HKTHBHbIM AeHTpaJIbHO-a3HaTCKO-K)>KHOCH6HpCKHM 

thiiom apeana. 

B 1985 r. H. theinum 6biJi BbiAejieH no paay Mop<|)OJiorHHecKHx h 6noxHMHHecKHx 
npH3HaKOB H3 H. neglectum (KpacHoSopoB h Ap., 1985; Kyp6aTCKHH, 1994), a b 1995 r. 
otot bha 6bm BKAioneH b KpacHyK) KHHry ropHoro AjiTaa BcneACTBHe Toro, hto ero Ma- 
AOHHcneHHbie MecToodmaHM noABepraiOTCK cymecTBeHHOH aHTponoreHHOH Harpy3Ke 
(Bbinac CKOTa, BbipydKa Jieca, 3aroTOBKa cbipbfl). 

Ochobhoh AHarHOCTHHecKHH npH3HaK, xapaKTepHbiH am H. theinum , — 6ypbm UBeT 
KOpra. IlpHHeM 3TOT npH 3 HaK npOHBJMeTCH TOJibKO Ha OnpeACJieHHblX CTaAMX pa3BHTHX 
pacTeHHH. IIooTOMy pa3AeneHHe Ha bhabi 3aTpyAHeHO H3-3a OTcyTCTBH* hctkhx Mop<j)o- 
AorHHecKHx npH3HaKOB (ohh 3anacTyK) nepeKpbiBaiOTM), aTaioxe no npHHHHe toto, hto b 
npnpoAHbix nonyjMUH^x oAHOBpeMeHHO BCTpenaiOTCH oco6h He toabko c dypbiMH h 6e- 
JlblMH KOpHAMH, HO H C KOpHHMH pa3HblX OTTeHKOB p030B0T0 UBeTa. Bee 3T0 3BTpyAHHeT 
HAeHTH(|)HKanHK) H, theinum, H. neglectum h H. austrosibiricum. IIpodjieMa CHCTeMaTH- 
KH 3THX BHAOB OCTaeTCfl OAHOH H3 AHCKyCCHOHHblX B pOAe Hedysarum , H nOOTOMy B03HH- 
KaeT HeodxOAHMOCTb B nOHCKaX AOnOJIHHTeJIbHbIX KpHTepneB AM HX HAeHTHCjlHKaUHH. 

YnHTbiBaA BbimecKa3aHHoe, b ashhoh padoTe mbi npeAnpmrajiH nonbiTKy H3yHHTb 
BHyTpH- H Me^CnonyjUIUHOHHyiO H3MeHHHB0CTb H HAeHTH^HAHpOBaTb no 3AeKTpO(|)Ope- 
THnecKHM cneKTpaM mo6yjiHHOB ceMflH npeACTaBHTeneH othx 3 bhaob. 


MaTepnaji h MeTOAHKa 

B paboTe aHajiioiipoBaJiHCb repdapHbie o6pa3qbi pacTeHHH h kojuickahh ceMHH, 
npeACTaBAAiouiHe co6oh BbidopKH H3 14 npnpoAHbix nonyAAUHH H. theinum , 13 — 
H. neglectum h 13 — H. austrosibiricum , npoH3pacTaiomHX b pa3JiHHHbix 3KOAoro-reo- 
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rpat])HHecKHx 30Hax TopHoro AjiTan, XanacHH h KasaxcTaHa, coOpaHHbie coTpyAHHKa- 
mh Jia6opaTopHH. 


Hedysarum theinum: 2 — TopHbiH Ajrran, xp. XojnyH, pa3H0TpaBHbin aJibnHHCKHH Jiyr; 3 — 3an. 
Ajrran, xp. IlepexoiiHbiH, kchpobo-jihctbchhhhhoc peaKOJiecbe; 5 — 3an. Ajrrafi, xp. HBaHOBCKHH, 40 km 
ot r. JleHHHoropcKa, KejipoBO-JiHCTBeHHHHHoe peaKOJiecbe; 6 — 3an. AjiTan, xp. Hb3hobckhh, 6jth3 p. rpo- 
MOTyxa, cy6aJibnHHCKHH jiyr; 7 — 3an. AjrraH, xp. HBaHOBCKHH, ioro-BOCT. ckjioh, KaMeHHCTaa CTenb, 8 — 
3an. Ajrran, xp, HBaHOBCKHH, ceBepo-3an. ckjioh, KaMeHHCTbiH cy6aJibnnHCKHH Jiyr; 9 — 3an. AjrraH, 
xp. HBaHOBCKHH, KeapoBaa naflb, aJibnHHCKHH jiyr; 11 — 3an. Ajrran, xp. HsaHOBCKHH, ioro-3an. ckjioh, 6 e- 
pe30B0-nHXT0B0e peflKOJiecbe; 12 — 3an. AjrraH, xp. HBaHOBCKHH, ioro-3an. ckjioh, cy6ajibnHHCKHH Jiyr; 

14 — 3an. AjrraH, xp. HBaHOBCKHH, p. rpoMOTyxa, Keapo bo-ji hctbch hhhhoc pejiKOJiecbe; 15 — Ka3axcTaH, 
xp. HBaHOBCKHH, CCBepO-BOCT. CKJIOH, KejipOBO-JIHCTBeHHHHHOe pe£KOJieCbe; 16 — Ka3aXCTaH, xp. HBaHOB¬ 
CKHH, ceB. ckjioh, OKp. c. nonepeHHoe; 17 — TopHbiH AjrraH, YcTb-KoKCHHCKHH p-H, no^Ho^cne ropbi Kpac- 
Hax, aJibnHHCKHH Jiyr; 18 — TopHbiH Arran, Yctb-Kokchhckhh p-H, noaHOxcne ropbi KpacHaa, p. K 03 - 
jiyuiKa. 

Hedysarum neglectum: 4 — ropHO-AjiTancKaa aBTOHOMHaa o6jiacTb, OKp. c. MeacTyepoK, ajibnHH- 
ckhh Jiyr; 5 — TopHbiH AjiTan, xp. KypancKHH, TawHJio, ioro-3an. ckjioh; 8 — TopHbiH AjrraH, xp. Ky- 
pancKHH, rpaHHua Jieca; 9 — TopHbiH AnTan, xp. KypancKHH, cy6ajibnnficKHH Jiyr; 12 — ropHbiH Arran, 
OKpanHa 03. HnGeT-Kyjib, KaMeHHCTbiH ckjioh; 13 — TopHbiH Ajuan, xp. KypancKHH, cyOajibnnHCKHn Jiyr; 

15 — TopHbiH Ajrrafi, xp. CanjnoreMCKHH, nojuma b jihctbchhhhhom Jiecy; 17 — ropHbiH Ajrran, Yponume 
ApTajibiK, apnacoBaa TyHapa; 19 — TopHbiH AjrraH, xp. HnxaneBa, hhxchjih rpaHHua JincTBeHHHHHoro Jieca; 
21 — TopHbiH AjrraH, xp. HuxaneBa, pacnaaoK b jihctbchhhhhom jiecy, 6oJioTHCTbiH Jiyr; 23 — rop¬ 
HbiH Ajrran, nepeBaji £6oraHCKHH, KejipoBO-JiHCTBeHHHHHoe peaKOJiecbe; 24 — XaKacna, IHhphhckhh p-H, 
Ky3HeuKHH AjiaTay, pa3H0TpaBH0-K0neeHHHK0BbiH Jiyr; 26 — ropHbiH Arran, nepeBaji KbipJibiKCKHH, no- 
pora Ha Ydb-KaH. 

Hedysarum austrosibiricum: IX — XaxacHJi, Ky3HemcHH AjiaTay, 03 . HBaHOBCKHe, KaMeHHCTbiH cbi- 
pofi ckjioh; 2X — XaKacna, Opotohhkh^3Cbckhh p-H, OKp. 03. HBaHOBCKHx, epHHKOBaa TyHjipa, 3X — Xa- 
KacHH, OpjpKOHHKHA3eBCKHH p-H, OKp. 03 . HBaHOBCKHx, njiaTo y BepXHero 03epa, epHHKOBaa TyH^pa Ha Ky- 
pyMHHKe; 1 — TopHbiH Ajuan, xp. HuxaneBa, 2 -h pacnaaoK, BepxoBbe pynba; 3 — ropHbiH Arran, xp. Ky- 
paHCKHH, cy6ajibnniicKHH jiyr; 5 — TopHbiH Ajrran, xp. KypaficKHH, rpaHHua Jieca; 7 — TopHbiH Ajrran, 
xp. KypancKHH, YpoHHme ApTajibiK, apHaaoBaa TyHjipa; 8 — ropHbiH Arran, xp. KypancKHH, 2-u pacna- 
jiok, KpynHOTpaBHbiH aJibnHHCKHH jiyr; 9 — TopHbiH Ajrran, xp. KypancKHH, 2 -h pacnajioK, Yponniue Taa- 
3 khjio, cy6ajibnHHCKHH Jiyr; 10 — TopHbiH AjrraH, xp. KypancKHH, 2 -h pacnaaoK, cy6ajibnnHCKHn Jiyr; 
13 — TopHbiH Arran, xp. KypaficKHH, CTapoe TaOTHJio; 16 — Ka3axciaH, xp. HBaHOBCKHH, ccb.-boct. 
ckjioh, OKp. c. IIonepeHHoe, TyHjipa. 


pa3,aejieHHfl 3anacHbix 6ejiKOB ce\mH npHMOHHJin mctoa 3jieKTpo(j>ope3a b nojiH- 
aKpmiaMH^HOM reJie (Laemmli, 1970), MOAHt^HUHpoBaHHbiH HaMH npn H3yneHHH no- 
jiHMop({>H3Ma 3anacHbix OejiKOB 3H^ocnepMa (npojiaMHHOB) ceMflH y npeACTaBHTejieH 
po^a Elymus L. (Ara^iOHOBa, Ara4)OHOB, 1991). Hcnojib30BajiH TpHC-rjiHUHHOByio 6y- 
4>epHyK) CHCTeMy mi sl SDS-3JieKTpo(|)ope3a b 10- h 14%-x nojiHaKpraaMH^Hbix rejmx, b 
3KCipaKTbi OejiKOB AoOaBrajiH peAyunpyiomHH areHT 0.2 M 2-MepKanT03TaHon. B Ka- 
necTBe MapxepoB Obuih Bbi6paHbi rjioOyjiHHbi ccmhh. 

JJjisi oueHKH MOJieKyjrapHOH Maccbi nojinnenTH^Hbix <|)paKUBH wcnojib30Bajicji craH- 
AapTHbiH o6pa3eu jihhhh Elymus sibiricus ALT-1 — 3TajiOHHbiH cneicrp, coctoaiuhh H3 
KOMnOHeHTOB, npOMapKHpOBaHHbIX OeJIKaMH C H3BeCTHbIMH MOJICKyJIHpHblMH MaCCaMH. 

06pa3uaMH Ha3biBajiH SejiKOBbiH 3KCTpaKT, no^yneHHbiH H3 oOToro ceMeHH h npe^- 
CTaBjieHHbiH Ha 3jieKTpo(J)operpaMMe b BBme 1 cnexipa. JJjul xapaKTepHCTHKH BHyTpHno- 
nyJMUHOHHOH H Me^KnOnyJWUHOHHOH H3MCHHHBOCTH nO 3JieKTpo4)OpeTHHeCKHM CneKT- 
paM rjioOyjiHHOB, a TaK^ce pa3 jihhhh Me^y bhji^mh HccJieAOBajiH BbiSopKH H3 kb^caoh 

nonyjwuHH b KOJiHHecTBe 48—60 ceMJiH. 

BHyrpa- h MeJKnonyjwuHOHHyio H3MeHHHBOCTb no nojiHnenTHAHbiM cneKTpaM ce- 
xwh y npeACTaBHTejiefi 3 bhaob ouohhbbjih c noMombio K 03 <f><])HUHeHTOB cxoACTBa 
(K cx ), onpeAenjieMbix no 4>opMyjie (Ayala et al., 1970). BbiHHCJieHH* npoBOAHJiH min 
KB5KAOH napbi cneKTpOB BHyrpn h Me^c^y BbiSopKaMH. 
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EejiKOBbie KOMnoHeHTti perncTpHpoBann Ha MHJiJiHMeTpoBOH 6yMare. IIocTpoeHHe 
MaTpHUbI npOBO^HJIH no HaJIHHHIO (1) HJIH OTCyTCTBHK) (0) 6eJlKOBOrO KOMnOHeHTa AJM 
Ka^KAoro H3 o6pa3UOB. PacneTbi BbinojiHflJiH c ncnojib30BaHHeM KOMnbioTepHbix npo- 
rpaMM Statistica h Bio Diversity Pro. 

AjibGyMHHOByK) n rjioSyjiHHOByio (JjpaKUHH pa3AejnuiH AHann30M nporaB ahcthji- 
jinpoBaHHon boabi. DKCTpaKUHK) 6ejiKOB n AaJibHeHinne npoiteAypw BbinojiHfljiH, KaK 
onncaHO b jiHTepaType (raBpHjnoK h Ap., 1973). BbinaBiiiHe b ocaAOK rno6yjiHHbi pac- 
TBop^jm b 0.05 M tphc-HCI 6y(})epe (pH 7—7.5) h Ao6aBjuuin 2-MepicanT03TaH0Ji. Anb- 
OyMHHbi ocTaBanncb nocjie AHajin3a b HaA ocaAOHHon hchakocth, k kotopoh Taioxe ao- 
6aBJMJiH peAyAHpy k)iahh areHT. 


Pe3yjn>TaTbi h o6cy»cAeHHe 

JJjiz pa3AeJieHM nioOyjiHHOBbix h anbOyMHHOBbix KOMnoHeHTOB Ha 3JieKTpo<|)ope- 
THnecKHx cneKTpax ceMH 3 HCcjieAOBaHHbix bhaob 6bm npoBeAeH AHann3 cyMMapHO- 
ro 3KCTpaKTa nojinnenraAOB. nocjie 3Jieiopo(])opeTHHecKoro pa3AeneHHH cneicrp kom- 
noHeHTOB rnoOyjiHHOBOH npnpoAbi (G) nonra nojiHOCTbio coBnaAaeT co cneicrpoM 
KOMnoHeHTOB CyMMapHbIX COJiepaCTBOpHMbIX OeJIKOBbIX (JjpaKAHH (O), B3flTbIX AO npo- 
BeAeHHfl AnajiH3a (pnc. 1). Ajib6yMHHOBaa (jjpaicijHfl (A) npeACTaBjieHa HecKOJibKHMH 
cjia6o Bbipa^ceHHbiMH KOMnoHeHTaMH, HawOoiiee HHTeHCHBHbie H3 KOTopbix pacnojio- 
>KeHbI B 30HaX I h IV. 


I II III 



St O A G St O A G St A G 

Phc. 1. 3jieKTpo4)opeTHHecKHe cneiapw aji&6yMHHOB h rjio6yjiHHOB cpe^HeH npo6w ceMaH Hedysarum thei- 
num (I), H. neglectum (II) h H. austrosibiricum (III). 

SDS — CHCT6M3, St — CTaH^apTHbiH o6pa3eu jihhhh ALT-1; A — ajib6yMHHbi, G — rjio6yjiHHbi, O — cyMMapHbiH 3 kc- 

TpaKT COJiepaCTBOpHMbIX 6eJlKOB. 
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kD St 2 5 8 14 15 18 4 5 17 19 23 24 IX 1 3 8 13 16 

v_ __ J \ ___a__ J 


T N A 

Phc. 2. 3jieKTpo(J)0peTHHecKHe cneKTpH rjio6yjiHHOB oTaeji&Hwx ceMaH H3 6 nonyjwuHH Hedysarum thei¬ 
num (T), H. neglectum (N) h H. austrosibiricum (A). 

SDS — CHCTeMa, +Me — BapwaHT, St — cTaHflapTHMH o6pa3eu jihhhh ALT-1; nonyjwimH: 2, 5, 8, 14, 15, 18 — H. thei - 
num; 4, 5, 17, 19, 23,24 — H. neglectum ; IX, 1, 3, 8, 13, 16 — H. austrosibiricum. 


TaKHM o6pa30M, MO>KHO 3aKJIK)HHTb, HTO BHAeJieHHbie B AaHHbIX yCJIOBHHX H npeA- 
cTaBjieHHbie Ha 3JieKTpo<f>opeTHHecKHx cneKTpax GenKOBbie (JjpaKumi b ochobhom coot- 
BeTCTByioT nonHnenTH^aM 3anacHbix rjio6yjiHHOB. 

Pe3yjibTaTbi aHajiH3a 3JieKTpo<|>opeTHHecKHx cneKTpoB npeACTaBHTejieii H3yneHHbix 
nonyjwuHH H. theinum noKa3biBaiOT, hto Bee ohh coctoht H3 komhohchtob, xapaicrepH- 
3yiomHxca BejiHHHHoii MOJieKyjinpHbix Macc ot 30 ao 150 k/J. Ha 3JieKrpo4>ope- 
rpaMMax HCCJieAOBaHHbix o6pa3ijoB stoto BHAa mo>kho BbwejiHTb, no KpaHHefi Mepe, 
4 30hw (I — IV) (pHC. 2: b KanecTBe npnMepa npuBOAHTca no OAHOMy ranHHHo- 
My npeACTaBHTejno H3 6 HanOonee yAajieHHbix Apyr ot Apyra nonyjmjHH: 2, 5, 8, 14, 
15, 18). 

HecMOTpa Ha to hto cneiopbi oneHb HacwmeHbi KOMnoHeHTaMH, pacnpeAejieHHe ko- 
Topwx npaKTHHecKH ajm xa^cAoro ceMeHH HHAHBHAyajibHO, b 30He IV bo Bcex H3yneH- 
hmx cneKTpax npncyTCTByeT rpynna, cocroamaa H3 1—3 KOMnoHeHTOB pa3HOH hhtch- 
chbhocth. 3Ta xapaKTepHaa rpynna KOMnoHeHTOB oGHapy^ceHa y npeACTaBHTejien Bcex 
nonyjwnmit H. theinum n pacnoJiaraeTcn npn6jiH3HTejibH0 b oGjiacra 36.5 k# (pnc. 2). 

reTeporeHHOCTb cneKTpoB, a cjieAOBaTenbHO, n H3MeHHHBOCTb BHyipn H3yneHHbix 
BbiGopoK H3 npnpoAHbix nonyjwunn H. theinum AOCTaTOHHO bbicokh, hto noATBep^cAa- 
eTCH B OCHOBHOM HH3KHMH CpeAHHMH 3HaHeHHflMH K cx , JIJ1SI BblGopOK (TaGjI. 1). IIpH 3TOM 
KpaiiHHC 3HaneHHa K034>4)HAHeHT0B cxoACTBa zuia npeACTaBHTeAeft BbiGopoK 3Toro BHAa 
pacnpeAeJiHJiHCb MOKAy MaKCHMajibHoii bcjihhhhoh K CXi = 66.8 % (nonyjwuM 3) h mh- 
HHMajibHOH BejiHHHHoii K cx = 34.7 % (nonyjwiiHH 2). 

fljw oueHKH Me^cnonyjwuHOHHOH H3 mchhhbocth no K cx . cpaBHHBajincb nonapHO Bee 
14 BbiGopoK H3 nonyMUHH H. theinum. flpn 3 tom rpaHHUbi h3MChhhbocth cocTaBHjiH 


5 EoTaHHHecKHtf xypHa^, N° 10, 2004 r. 
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TABJTHUA 1 


BeJIHHHHbl BHyTpHnonyJlHlXMOHHblX K03(J)4)MUHeHT0B CXOnCTBa (K cx ) 
y npeflcraBMTejieH 3 bhjiob Hedysarum 


H. theinum 

H. neglectum 

H. austrosibiricum 

nonyjiauHfl 

% 

nonyJiHUHJt 

*cx, % 

nonyjiHUHJi 

*cx, % 

2 

34.6 

4 

29.3 

IX 

46.1 

3 

66.8 

5 

44.9 ! 

2X 

60.7 

5 ! 

38.9 

8 

37.9 | 

3X | 

58.6 

6 

39.3 

9 

38.9 ! 

1 

52.2 

7 

37.5 ! 

12 

31.5 

3 | 

29.4 

8 

35.6 

13 

43.3 

5 

43.8 

9 

53.0 

15 

37.7 

7 

31.6 

11 

52.8 

17 

32.8 

8 

39.8 

12 

36.1 

19 

i 34.1 

i 9 

43.5 

14 

41.7 

21 

39.5 

10 

54.4 

15 

47.1 

23 

36.5 

! 13 

68.9 

16 

| 50.6 

24 

41.3 

16 

49.3 

17 

64.4 

26 

29.4 



18 

34.8 

i 





ot 33.6 a o 47.9 %, t. e. ypoBeHb Me^KnonyjnmnoHHOH h3M6hhhbocth AaHHoro BHAa 
HWKQ ypoBra BHyTpHnonyjiKUHOHHOH H3MeHHHBocTH, hto ocoGeHHO 3aMeTHO no Bepx- 
nen rpaHHue K cx , (47.9 h 66.8 % cooTBeTCTBeHHo) (Ta6ji. 2). 

Ha cneKTpax rJio6yjiHHOB ccmhh H. neglectum KOMnoHeirrbi pacnpeAejiHJincb b tom 
> ice AHana30He MOJieKyjwpHbix Macc (ot 30 ao 150 k^H), hto h ju ih npeACTaBHTe ji e h 
H. theinum (pnc. 2: b KanecTBe npHMepa npHBOAHTca no OAHOMy ranHHHOMy npeACTa- 
BHTejno H3 6 HanGojiee yAaJieHHbix Apyr ot Apyra nonyjmijHH: 4, 5, 17, 19, 23, 24). 
fljix yAoScTBa b npoBeACHHH AaJibHeiiiiiero aHajiH3a mh o6t>6ahhhah KOMnoHeHTbi TaK- 
^ce b 4 3ohh (I—IV). HecMOTpa Ha BbicoKyio reTeporeHHocTb h n3MeHHHB0CTb cneicr- 
poB, npocjieiKHBajiacb HeKOTopaa o6maa KapTHHa b pacnpeAeJieHHH h hhtohchbhocth 
KOM noHCHTOB y npeACTaBHTejieft ototo BHAa. Y Bcex HccjieAOBaHHbix o6pa3iu>B b 30He 
36.5 k npHcyTCTBOBana rpynna KOMnoHeHTOB, cocTosimafl H3 1 — 3 HHTeHCHBHO oxpa- 
uieHHbix KOMnoHeHTOB. KpoMe Toro, b 30He III b o6jiac™ okojio 40 k/J Taioice npncyT- 
CTBOBajia rpynna, cocToamafl H3 1 — 4 apxo oKpaineHHbix KOMnoHeHTOB, hto, Ha Ham 
B3rraA, HBJifleTca xapaKTepHOH oco6eHHOCTbio jim npeACTaBHTeaeH BHAa H. neglectum 
(pHC. 2). 

Cnetapbi nio6yjiHHOB y npeACTaBHTejiefi 3 Toro BHAa oTJiHHajmcb Gojiee bbicokoh 
reTeporeHHOCTbK) no cpaBHeHHio co cneKTpaMH npeACTasHTejnen K theinum , hto noA- 
TBep^KAaeTCH 6ojiee hh3khmh 3HaneHMMH K cxr KpanHHe 3HaneHM K cx , jxm Bbi6opoK 
H3 nonyjmuHH 3Toro BHAa cocTaBHJiH 44.9 (nonyjiamui 5) h 29.3 % (nonyjummi 4) 
(Ta6ji. 1). 


TABJIHUA 2 

ilManaaoHbi MSMeHHHBOCTH MexcnonyjnmnoHHbix ko3<|)4)hiih6htob cxoflcma (^T C x.) 
y npeflCTaBHTeJieft 3 bhaob Hedysarum 


BHflbl 

AHana30H h3mchmhboctm K CXr , % 

H. theinum 

33.6-47.9 

H. neglectum 

25.7-32.9 

H, austrosibiricum 

29.3-48.7 
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J\ Jifl npeACTaBHTejieM 3Toro BHAa BeJiHHHHbi xapaxTepH3yiomHe rpannubi BHyTpnno- 
nyjiHUHOHHOH H3MeHHHBOCTH 6buih Gojibme, neM y npe^CTaBHTejieii H. theinum. 

OueHKy Me)KnonyjiHUHOHHOM h3mchhhbocth jxjvi npeACTaBHTejien BHAa H . neglec¬ 
tum npHBOAHJiH, cpaBHHBaa nonapHO Bbi6opKH H3 13 nonyAHUHH. BejiHHHHbi K cx ,, KaK h 
cJie^OBajio OHCH^aTb, BCJieACTBHe Gojimhoh reTeporeHHOCTH cneKTpoB nojinnenTHAOB 
xapaKTepn30BajiHCb MeHbuiHMH 3HaneHHHMH (ot 25.7 ao 32.9 %) no cpaBHemno c Taxo- 
BbiMH y npeACTaBUTenen H. theinum h He npeBOcxoAHJin no BejiHHHHe a a>xe hhxchiok) 
rpaHHny (32.8 %) 3Toro BHAa (TaGji. 2). 

CocTaB h pacnpe^ejieHHe KOMnoHeHTOB r;io6yjiHHOB Ha 3jiexTpo(f)opeTHHecxHX 
cneicrpax Bbi6opoK ccmah H3 13 npnpoAHbix nonyjmuHH H. austrosibiricum , Tax >xe xax 
h y npeACTaBHTeJieii 2 npeAbiAymwx bhaob, xapaKTepH30BajiHCb Bbicoxoii reTeporeHHO- 
ctbk). Ha hx cneicrpax KOMnoHeHTbi rvioGyjiHHOB pacnpe^ejiHJiHCb b ochobhom b tom >xe 
AHana30He MOJiexyjmpHbix Macc (ot 30 ao 150 xJJ), hto h ajia 2 npeAMAymnx bhaob 
(pHC. 2: b xanecTBe npHMepa npHBOAHTcn no OAHOMy TmiHHHOMy npeACTaBHTejiio H3 
rnecTH HanGojiee yAajieHHbix Apyr ot Apyra nonyjumHn: IX, 1, 3, 8, 13, 16). 

Bee KOMnoHeHTbi, xax h b npeAHAymnx Aayx BHAax, Mbi oGbeAHHHJin Tax>Ke b 4 
(I — IV) 30hbi. y Bcex HccAeAOBaHHbix o 6 pa 3 UOB b 30He 36.5 kJ\ npHcyTCTBOBajia rpyn- 
na, cocTOHiuan H 3 1 —3 hhtchchbho oxpameHHbix xoMnoHeHTOB. 3oHa III b GojibuiHH- 
CTBe cjiynaes cocTOHJia H 3 1 — 6 jipxo oxpameHHbix xoMnoHeHTOB, a b 30He II b oGjiac- 
th 55 — 60 kJX BbixBHJiacb rpynna H3 2 — 4 6jih3XO pacnoJio>xeHHbix Tax>xe hhtchchbho 
oxpameHHbix xoMnoHeHTOB, cneuH<|)HHHbix jyiR BHAa H. austrosibiricum (pnc. 2). 

3HaneHM K cx . abh npeACTaBHTeJieii H. austrosibiricum , xapaxTepH3yiomHe BHyxpH- 
nonyJI^AHOHHyiO H3MeHHHBOCTb B HCCJieAyeMblX BblGopxax, COCTaBJUHOT: MHHHMaJlb- 
Hoe — 29.4 (nonyjnmHx 3), MaxcHMajibHoe — 68.7 % (nonyjnmHH 13) (Ta6ji. 1). OijeH- 
xy Me^cnonyjwaHOHHOH H3MeHHHB0CTH no xo3<j)(j)HaHeHTaM cxoACTBa y npeACTaBHTe- 
nepL H. austrosibiricum npoBOAHJiH, cpaBHHBaa nonapHO BbiGopxn H3 13 nonyjnmnii. 
B pe3yAbTaTe Gmji BbiHBJieH aobojibho bmcoxhh ypoBeHb BapnaGejibHocTH (ot 29.3 ao 
48.7 %) (TaGji. 2). Pa3Max BHyTpHnonyjixuHOHHOH h Me>xnonyjnmHOHHOH h3mchhhbo- 
cth y npeACTaBHTeJieii ashhoto BHAa Gbui Taxace Gojibme no cpaBHeHHio c ApyrHMH Afiy- 
MA HCCAeAOBaHHbIMH BHAaMH. 

J\n% bhaob H. theinum h H. neglectum BejiHHHHa Anana30Ha Me>xnonyjnmHOHHOH H3- 
m eHHHBocTH npH6jiH3HTeJibHO OAHHaxoBa, OAHaxo aah npeACTaBHTeAen BHAa H. thei¬ 
num BeJiHHHHbi A* cx CABHHyTbl B CTOpOHy GoJIbHJHX 3HaneHHH, HTO oGyCJIOBJieHO He- 
CXOJIbXO GGjIblHHM CXOACTBOM no XOMnOHeHTaM TJIoGyJlHHa BHyTpH XaMCAOH BblGopXH 
H3 nonyAAUHH 3TOTO BHAa. 

YpoBeHb cxoACTBa MeacAy 3 BHAaMH onpeAeJMJiH, cpaBHHBaa nonapHO nonyjumHH 
xa:xAoro BHAa. HanMeHbiiiHe 3HaneHHA K cx . Ghjih oGHapyaceHbi npn cpaBHeHHH H. ne¬ 
glectum h H. austrosibiricum (ot 12.3 ao 23.7 %) (TaGji. 3). Ilpn cpaBHeHHH Apyrnx nap 
bhaob H. theinum/H. neglectum h H. theinum/H. austrosibiricum Gbuio oGHapy^xeHO, 
hto 3HaneHHH BepXHHx rpaHHU h3mchhhbocth y hhx npH6AH3HTenbHo OAHHaxoBbi h co- 
CTaBHAH 32.9 H 30.7 % COOTBeTCTBeHHO, a HIDXHHe rpaHHAbl OTAHHaiOTCH, npHHCM y BTO- 


TABAMUA 3 

Awana30HbI H3MeH4HBOCTH K03tJ)(l)HUHeHT0B CXOACTBa (K cx X 

nojiyHeHHbix b pe3yjibTaTe cpaBHeHHH 3 bhaob Hedysarum 


BHAbl 

AHana30H H3MeHHHBOCTH A'cx.. % 

H. theinum/H. neglectum 

19.9-32.9 

H. theinum/H. austrosibiricum 

26.1-30.7 

H. neglectum/H. austrosibiricum 

12.3-23.7 
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poH napfci bhaob b cTopoHy MeHbumx 3HaneHHH (Ta6ji. 3). ^pyrHMH cjiOBaMH, caMbifi 
HH3KHH ypoBeHt cxoACTBa Ha6jiK),najicfl MeacAy bhabmh H. neglectum n H. austrosibiri¬ 
cum , a caMkiH bmcokhh — Me^cay H. theinum h H. neglectum. CjieAyeT OTMeraTb, hto 
ypoBeHb cxoACTBa Me>KAy HccjieAyeMbiMH BHAaMH 3aMeTHO MeHbiue, neM ypoBeHb cxoa- 
CTBa Me^CnonyJlflUHOHHOH H BHyTpHnOnyJUmHOHHOH H3MCHHHBOCTH, BBIHBJieHHOH y 
3THX BHAOB. 

TaKHM o6pa30M, npn 6ojiee AeTanbHOM H3yneHHH ranoB 3JieKTpo<|)opeTHHecKHX 
cneiapoB rjio6yjiHHOB ceMHH mo^cho BbiflBHTb HeKOTopbie ocoGeHHocTH, xapaKTepHbie 
AJi* npe^CTaBHTejieH H3yneHHbix nonyjnmHH Bcex 3 bhaob. Bo-nepBbix, HecMOTpa Ha 
BbicoKyio reTeporeHHOCTb cneiapoB, npocJie^KHBajiacb o6maa rjix 3 bhaob KapTHHa b 
pacnpe/iejieHHH KOMnoHeHTOB, KOTopwe Mbi o6i>eAHHHJiH b 4 30Hbi; BO-BTopbix, bo Bcex 
cneKTpax o6pa3ijOB H3ynaeMbix bhaob b oGjiacra okojio 36.5 k£ (IV 30Ha) npncyTCTBO- 
Bajia rpynna, cocToama x H3 1—3 KOMnoHeHTOB pa3HOH khtchchehocth, cnemnjiHHHafl 
AJia AaHHoro KOMnjieKca bhaob. 

OcHOBHbiM pa3JiHHHeM Me>KAy npe actbbHT e jihmh bhaob H. theinum , H. neglectum 
h H. austrosibiricum flBjmeTCJi OTcyTCTBue Apyrnx khtchcmbho OKpauieHHbix KOMno¬ 
HeHTOB rjio6yjiHHOB ceMJiH y npeACTaBHTejien H. theinum h hx npHcyTCTBHe Ha ajieKTpo- 
4>opeTHHecKHX cneKTpax y npeACTaBHTejieH H. neglectum (rpynna KOMnoHeHTOB oko¬ 
jio 40 k JX, 30Ha III) h y npeACTaBHTejieH H. austrosibiricum (rpynna KOMnoHeHTOB okojio 
55—60 kJX, 30Ha IV). 

BbmBjieHa 6ojibinaH H3MeHHHBOCTb no 3anacHbiM rjio6yjiHHaM ceMBH, hto noATBep- 
>KflaeTCJI B OCHOBHOM HeBbICOKHMH 3HaHeHHBMH K CXm AAB Bbl6opOK (rpaHHIJbl H3MCH- 

hhbocth 29.3—68.7 %) h 6onee hh3khmh 3HaneHHHMH K CXw (12.3—32.9 %) npn cpaB- 

HeHHH BHAOB. 

TaKHM o6pa30M, HajiHHne jih6o OTcyTCTBHe HHTeHCHBHo OKpauieHHbix rpynn kom- 
noHeHTOB b pa3Hbix 30Hax 3JieKTpo(J)opeTHHecKHx cneKTpoB rjio6yjiHHOB y H3yneHHbix 
3 bhaob no3BOJineT npoBecTH BH3yajibHyio oneHKy nojinnenTHAHhix cneKTpoB h hachth- 
(JjHKauiiio Ka)KAoro TaKcoHa H3 paccMaTpHBaeMoro KOMnjieKca 6jiH3KopoACTBeHHbix BH¬ 
AOB. IIOAo6HblH CnOCo6 OUeHKH COpTOBOH npHHaAJieJKHOCTH paCCMaTpHBaJICH AJIH cop- 
tob jnonHHa cHHero, pa3JiHHaiomHxcfl no khtchchehocth KOMnoHeHTOB Ha nojiHnen- 
thahbix cneKTpax (Gillespie, Biagrove, 1975). 

B uejioM pe3yjibTaTbi Harnero HccjieAOBaHHn noKa3biBaiOT B03M0>KH0CTb hachth(J)h- 
Kau,HH 3 bhaob Hedysarum : H. theinum , H. neglectum , H. austrosibiricum no nojinnen- 
thahwm cneKTpaM 3anacHbix rjioGyjiHHOB ceMHH, hto TaK>Ke noATBepacAaeTca He6ojib- 
uihm ypoBHeM cxoACTBa Me)KAy 3 thmh bhabmh. 
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SUMMARY 

Hedysarum theinum Krasnob., H. neglectum Ledeb. and H. austrosibiricum B. Fedtsch. are closely 
related species, difficult to identify by morphological characters, occurring in different ecological geo¬ 
graphical zones of Altai, Khakasia and Kazakhstan. A comparative study of electrophoretic spectra of 
seed globulins of these species was made, using SDS polyacrylamide gel electrophoresis. A high varia¬ 
bility of the storage seed globulins is revealed. A species characteristic for the studied complex of clo¬ 
sely related species is presence of the zones (1 to 3) containing the most intensive components of 
the globulins. 
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A-na Boctohhoh EBponbi h CeBepHofi A3 hh (TeppHTopHH GbiBuiero CCCP) yKa3biBaeTca 7 bh^ob po¬ 
aa Polypodium L. npHBoaflTCH hx KpaTicax xapaKTepHCTHKa h kjiioh ajut hx onpeaejieHHx. IleaaBHO onncaH- 
HbiH P. kamelinii Schmakov, BeposTHo, KOHcneaH^HHeH c P. vulgare; npHcyrcTBHe na ^ajibHeM Boctokc 
P. glycyrrhiza D. C. Eaton MaJio BepojrrHO. 

KjnoneBbie cjioBa: Polypodium , Polypodiaceae ) BocTOHHax EBpona, CeBepHax A3HX. 

HecMOTpa Ha Hajinnwe Ltejioro p^Aa pa6oT, cneunajibHO nocBameHHbix poAy Polypo¬ 
dium L. (Shivas, 1961; Rothmaler, Schneider, 1962; Eo6poB, 1964, h Ap.)> h 6ojibiiioe ko- 
jiHHecTBO perHOHajibHbix o6pa6oTOK, Bee eme HeT nojiHOH hchocth b oTHomeHHH pac- 
npocTpaHeHM bhaob 3Toro poAa Ha TeppHTopHH 6biBiuero CCCP, pa3JiH4HH MeacAy hh- 
MH H HX npOHCXOHCAeHM, O KOTOpOM MO>KHO CyAHTb no AaHHbIM KapHOJIOrHH. Bee BHAbl 
3TOH TeppHTopHH 6JIH3KO pOACTBeHHbl H, Ha Haill B3I7IBA, He 3aCJiy)KHBaK)T pa3AejieHHH 
Ha 3 piiAa: Australia A. Bobr., Vulgaria A. Bobr. h Occidentalia A. Bobr., npeAJio- 
^ceHHoro A. E. Eo6poBbiM (1964). Hnace npHBOAHM KpaTKyio xapaicrepHCTHKy 7 yxa- 
3biBaBuiHxca aah Boctohhoh EBponbi h CeBepHOH A3hh bhaob stoto poaa Ha ocho- 
BaHHH HMeiomencH jiHTepaTypbi h MaTepHajioB rep6apH$i EoTaHHnecKoro HHCTHTyTa 
hm. B. JI. KoMapoBa PAH (LE), a Taoce kjhoh jyin hx onpeAejieHHa. Kax h b Apyrnx 
rpynnax nanopOTHHKOB, b obojhouhh poAa Polypodium 6ojibinoe 3HaneHHe HMejia Me5K- 
BHAOBaB rH6pHAH3aAHH. 

1 . P. sihiricum Sipl., 1974, Hobocth chct. Bbicrn. pacT. 11 : 329, U,Beji. 1991, b 
Cocy a* pacT. cob. flajibH. Boct. 5:31; Ty6aH. 1996, KoHcn. (J>ji. Bhchih. Moht. (Co- 
cyA* pacT.): 12; UlMaKOB, 1999, OnpeA. nanopoTH. Poc.: 30; Haufler et al.; 2000, in FI. 
North Amer. 2 : 319; IIlMaKOB, 2001, Turczaninowia, 4, 1—2 : 47; TypeeBa, 2001, PaB- 
Hocnop. nanopoTH. K)>kh. Ch6.: 15. — P. virginianum auct. non L.: Oomhh, 1934, bo 
Oji. CCCP, 1 : 85; KpacHo6op., 1988, bo <t>n. Ch6. Lycopod.—Hydrochar.: 74. 

PacnpocTpaHeH b 3HaHHTejibHOH nacTH BHeapKTHnecKOH Ch6hph h flajibHero Boc- 
Toxa ot AjiTan ao KaMHaTKH h CaxajiHHa, b ropax Mohtojihh h CeBepo-BocTOHHoro Kh- 
Taa, a Taioxe Ha AjiacKe h b 3anaAHOH nacTH KaHaAbi. 

OnncaH H3 npHOaihcajiba. 

Tnn: «Eapry 3 HHCKHH 3anoBeAHHK, 3aMinejibie BajiyHbi b pycne p. ,Z(aBme, tcmho- 
XBOHHblH Jiec, 15 V 1971, B. CHnJIHBHHCKHH» (LE). 
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Oahh H 3 HanGonee ApeBHHX ahiuiohahlix (2n = 74) bhaob poAa, BepoaTiio, y^ce b Heo- 
reHe uinpoico pacnpocTpaHeHHbin b ropHbix paHOHax ceBepHoro nojiyinapwH, a b mien- 
CToueHe cnycTHBiiiHMCH Ha paBHHHbi BMecTe c TanroH. Kan oica 3 ajiocb, ero reHOM bxo- 
Aht b cocTaB reHOTuna eBpa3HaTcicoro P. vulgare h pacnpocTpaHeHHoro b boctohhbix 
paHOHax CeBepHOH AMepHKH P. virginianum L. c 2n = 148, npoHCXOAamero ot rn 6 pH- 
AH3aunH P. sibiricum X P, appalachianum Haufler et Windham (Haufler et ah, 1993). 
Ot P. virginianum , 3 a KOTopbiH P. sibiricum aojito npHHHMajicn, oh OTjiHHaeTCS TeM- 
HO- 6 ypbiMH neiny^MH Ha 6 ojiee tohkhx KopHeBHtuax. 3th ace npH3HaKH, a Taioice Gojiee 
y3KHe, o6bihho uiHpoKOJiHHeHHbie nnacTHHKH Bail oTJiHHaiOTP. sibiricum ot P. vulgare. 

2. P. vulgare L., 1753, Sp. PL : 1085; Bbca. h riymcoBa, 1968, b OnpeA- pacT. CpeAH. 
A3hh, 1 : 17; A. Eo6p., 1974, bo Oji. eBpon. nacTH CCCP, 1 : 96; flpoTonon., 1987, 
b OnpeA. Bbicm. pacT. Yicp. : 36; KpacHoGop., 1988, uht. coh.: 75; LjBeji., 1991, uht. 
coh.: 32; UlMaKOB, 1999, uht. coh.: 30; /Jiuyx H UP- 2000, b Eko(J)ji. Yicp. 1 : 204; IIlMa- 
kob, 2001, uht. coh.: 47; TypeeBa, 2001, hht. coh.: 15; KyApauiOBa, 2003, b KoHcn. 4>ji. 
KaBK. 1 : 155. 

BcipenaeTCK fiohth no Been EBpone, ho b paBHHHHbix paHOHax oneHb cnopa^HHe- 
ckh h npeHMymecTBeHHO Ha Bbixo^ax khcjiwx nopoA h BajiyHax. Ha loro-BOCTOKe EBpo- 
nbi HMeeTCH H30JiHpoBaHHoe MecTOHaxoncAeHHe b Poctobckoh o6ji. («CKajibi no Mnycy 
k iory ot ct. KpecTHOH, 17 VI 1895, T. TaH(|)HJibeB») h hcckojibko MecTOHaxo^aeHHH Ha 
IOachom Ypajie. Bo BHeTponHHecKOH A 3 HH oh aoxoaht Ha boctok ao Ehhccb h Ajrrafl, 
a Ha lore — ao KaBKa3a h TmbinaHfl BKJiK)HHTejibHO. 

OnncaH H3 EBponbi («in Europal rimis rupium»), a jieKTOTnn Bbi6paH H3 UIbq- 

UHH. 

HanGoJiee ceBepHbie h Gojiee BbicoKoropHbie nonyjniuHH 3toto BH^a nacTO hmciot 
Gonee MeJiKHe h yKoponeHHbie Bairn c oraocHTeJibHO ihhpokhmh TynbiMH nepbBMH. Ohh 
GbiJiH onncaHbi b KanecTBe pa 3 HOBHAHOCTH — var. rotundatum Milde, ho Bpsw jih 3acjxy- 
3KHBaiOT OCoGorO Ha3BaHHK. C TBKHMH 3 K 3 eMnJIHpaMH OHeHb CXOAHbl H o 6 pa 3 HbI c rop 
Tajibima: «A3ep6aH/^caH, 3yBaHT, ceji. TaTOHH, Ha cxajiax, 2100 m, 12 XI1970, A. Acice- 
poB» (LE), onncaHHbie KaK «P . vulgare var. zuvandicum Askerov et A. Bobr.» (1972, 
Eot. McypH. 57,10 : 1299), OAHaico ohh hmciot TeMHO-Gypbie nemyn KopHeBHma h 3acny- 
>KHBaioT AaJibHeHmero H3yneHHa. 

HMeeT TeTpanjioHAHoe xpoMOCOMHoe hhcjio — 2n = 148 h nponcxoAHT ot raGpH- 
AH 3 aitHH a eyx AHiuiOHOTbix (c 2n - 74) bhaob. AMepHKaHCKHe aBTopu (Haufler et al., 
1993) CHHTaiOT ero npe^KaMH P. sibiricum h 3 anaAHoaMepHKaHCKHH bha P. glycyrr- 
hiza D. C. Eaton, ho, Ha Ham B3nraA, 3 Aecb 6 ojiee Bepoaraa njiHoueH-njieiiCToueHO- 
Ban rH 6 pHAH 3 aumi p, sibiricum c npeHMymecTBeHHO cpeAH3eMHOMopcKHM AnnjioHA- 
hmm bhaom P. australe. npHMepOB no^oGHoii ni6pHAH3auHH aobojibho mhoto (Hanpn- 
Mep, npoHcxowteHHe TeTpamioHAHoro Poa annua L. ot ni6pH£H3auHH ceBepo-eBpa- 
3 HHCKoro P. supina Schrad. co cpeAH 3 eMHOMopcKHM p, infirma Kunth). 3Ta ranoTe 3 a 
noATBepncAaeTcx HajiHHHeM y P. vulgare npoMOKyroHHbix npH 3 HaKOB Me>KAy P- australe 
h P. sibiricum , a Taioxe ero 3 HanHTeJibHOH H3MeHHHBOCTbK>. 

3. P. kamelinii Schmakov, 2001, Turczaninowia, 1, 1—2 :48. — P. nipponicum auct. 
non Mett.: BopoGbeB, 1960, Tp. flanbHeBOCT. (Jjhji. AH CCCP, 3:79.— P. someyae auct. 
non Yatabe: A. EoGp., 1964, Eot. xcypH. 49, 4 : 5437. — P. vulgare auct. non L.: U,Beji., 
1991, uht. coh.: 32; HlMaxoB, 1999, uht. coh.: 30, p. min. p. 

3tot bha b nocjieAHee BpeMH onncaH c o-Ba neipoBa b JIa 30 BCKOM p-He npHMopcKo- 
ro xpa h, rue oh pacTeT b h3o6hjihh, a b Pocchh BcrpenaeTCH TaK>Ke Ha tore CaxajiHHa 
H KypHJIbCKHX OCTpOBOB. B HeGoJlbLUOM KOJIHHeCTBe OH 6bUl HailAeH HaMH TaiOKe Ha 
CKanax MopcKoro no6epe>KbH nporaB o-Ba nerpoBa. OneHb BepoaTHO, hto oh BCTpena- 
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eTCfl TaiQKe b JLiohhh. Ero thii: «IlpHMopcKHH xpafi, JIa30BcxHH pawoH, o. rieipoBa, 
ckjioh ceB. 3Kcno3HUHH, thccobbih Jiec, 17 X 1992, A. LllMaKOB, A. KHcejieB» (SSBY, 
iso. — LE). 

HaMH (U|BeJieB, 1991 : 32) AanbHeBocTOHHbie nonyjiBUHH H 3 poACTBa P. vulgare 
6 biJin OTHeceHbi k ranHHHbiM jyjis. 3Toro Bima, TaK KaK Mbi He cmohih o 6 Hapy>xHTb xa- 
xhx-jih6o pa 3 JiHHHH Me)KAy hhmh. OAHaxo A. H. IIlMaKOB (2001 :48) onHcaji hx b xane- 
CTBe oco 6 oro bhas — P. kamelinii , cpaBHHBaa hx He c P. vulgare , a c aMepHKaHCKHM 
bhaom P. occidentale (=P. glycyrrhiza), ot KOToporo ohh AencTBHTejibHo xoporno oxjih- 
naiOTCH. riocAe 3 Toro Mbi eme pa 3 TmaTenbHO cpaBHHBajiH H30THn P. kamelinii h 
coSpaHHbie HaMH o6pa3Hbi P. kamelinii («0. IleTpoBa, CMemaHHbiH nee c BajiyHaMH, 
27 IX 1988, JSTe 106, H. IjBejieB» — LE), <j)axTHHecxH flBjmomHecji ero TonoinnaMH, c 
THiiHHHbiMH o 6 pa 3 uaMH P . vulgare c KapeJibcicoro nepemenxa, ho Tax^xe He Hamm xa- 
khx-ah6o pa 3 AHHHH. B CeBepHOH AMepHKe hqtP. vulgare s. str., a ero 6 jiH>xaHiiiHe Mec- 
TOHaxo^cACHHA HaxoAHTCA Ha 3anaAHOM Carae, ho noAoGHbie pa 3 pbiBbi b apeajie, cbh- 
3aHHbie c apHAH 3 auHeH BHyTpeHHHx panoHOB A 3 hh, BCTpenaioTCH h b Apyrnx rpynnax 
pacTeHHH. IIo 3 TOMy mm coMHeBaeMca b caMocTOATeAbHocra P. kamelinii , h jimub bo3- 
moxhoctb ero npoHcxo^cAeHHA ot rn 6 pHAH 3 aHHH P. sibiricum X P. glycyrrhiza (hah 
P.fauriei ), a He P. sibiricum X P. australe no3BOAneT noxa coxpaHHTb 3tot bha. He hck- 
JnoneHo, hto npa HajiHHHH Taxoro npoHexo^cAeHHA y P. kamelinii MoryT oOHapy^xHTbca 
xaxae-AH 6 o MHxpoMop4>ojiorHHecxHe hah aHaTOMHHecxne otjihhha ot P. vulgare s. str. 

4. P. glycyrrhiza D. C. Eaton, 1856, Am. Joum. Sci. Arts, ser. 2, 22 : 138; Haufler et 
al., 1993, in FI. North Amer. 2:319. — P. vulgare var. occidentale Hook. 1840, FI. Bor. 
Amer. 1 : 258. — P. occidentale (Hook.) Hult., 1941, FI. Alaska, Yukon, 1 : 44; IJjBeji., 
1991, hht. coh.: 33. — P . aleuticum A. Bobr., 1964, hht. com.: 542. 

PacnpocTpaHeH b CeBepHOH AMepHxe BAOJib no6epe>xbH Thxoto oxeaHa ot Aneyr- 
cxhx octpobob h iora Ajmcxh ao uiTaTa BainHHiTOH BxnioHHTejibHo. B Tep6apHH LE 
HMeeTCfl 3X3eMmi5ip c 3 thxctxoh «E Kuriles, Merk», bo3mo>kho oihh6ohho oraxeTHpo- 
BaHHbiH. KpoMe Toro, 3 tot bha yxa3bmaeTCA jjjvl KaMnaTXH b hoboh «Ojiope CeBepHOH 
AMepnxH» (Haufler et al., 1. c.), MoaceT 6bm>, Taxace no oniH6xe. OAHaxo B03MO)KHOCTb 
ero HaxoAXH Ha THXooxeaHcxoM no6epe5Kbe A3 hh Henb3H CHHTaTb HCxmoHeHHOH. Onn- 
caH c rop ceBepo- 3 anaAa CIHA. 

flBiuieTCH AHnnoHAOM c 2n = 74 h HHorAa npHHHMaeTCA 3a oahh H3 npeAxoB P. vulga¬ 
re (Haufler et al., 1993 : 315), hto, Ha Hain B3rjniA, ne HCxmoneHo Jimiib jjjir ero boctoh- 
hhx nonynAUHH, onncaHHbix xax P. kamelinii. 

CxoAeH c xpynHbiMH o6pa3qaMH P. interjectum , ho HMeeT xopoTXOBOJiocncTbie no 
och h ^ECHAxaM CBepxy nnacTHHXH Baft. Han6ojiee ceBepHbie nonyjnmHH c 6oJiee xopoT- 
xhmh h umpoxHMH nepbflMH, noxo^KHe no o6jinxy Ha P. vulgare var. rotundatum Milde, 
onHcaHbi xax P. aleuicum A. Bobr. (1. c.). 

5. P. interjectum Shivas, 1961, Joum. Linn. Soc. London (Bot.) 58 : 28; A. Eo6p., 
1974, hht. coh.: 96; npoTonon., 1987, hht. coh.: 36; Akeroyd, Jermy, 1993, in FI. Europ., 
ed. 2, 1 : 16; UlMaxoB, 1999, hht. com.: 30; JJiAyx h Ap. 2000, hht. coh.: 204, b npHM.; 
KyApamoBa, 2003, hht. coh.: 156.— P. vulgare f. prionodes Aschers., 1896, in Ashers, u. 
Graebn. Syn. Mitteleurop. FI. 1 : 94. — P. vulgare subsp .prionodes (Ashers.) Rothm., 
1929, Mitt. Thiiring Bot. Ver., N. F. 38 : 106. — P. vulgare subsp. issaevii Asker, et 
A. Bobr., 1972,1. c.: 1300. — P. serratum auct. non Saut.: Oomhh, 1934, bo ®ji. CCCP, 
1 : 89, p. p. — P, australe auct. non Fee: Py6uoB, 1972, OnpeA. Bbicrn. pacT. KpbiMa: 25; 
KyApnmoBa, 2003, hht. coh.: 156, p. p. 

PacnpocTpaHeH b 3HaHHTejibHOH naciH EBponbi h K)ro-3anaAHOH A3 hh, ho OTcyTCT- 
ByeT b CTpaHax CxaH ahh aB hh h Ha TeppHTopHH 6biBinero CCCP, Hcxjnonaji KajiHHHH- 
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rpancKyro o6n. Pocchh, JlHTBy h KpbiM. Oh MeHee xonoaocToex, hcm P. vulgare, h noTO- 
My BCTpenaeTca Jinuib b hhjkhcm noace rop. Ecjiii P. vulgare npHyponeH nonra hckjiki- 
HHTeJibHO k o6Ha>KeHHHM KHCJibix nopoa (rpaHHTa, necnaHHHxa h ap.) h BanyHaM, to 
P. interjectum npeanoHHTaeT ocHOBHbie nopoaw, o6mhho BCTpenaacb Ha o6HaaceHHax 
H3BecTHaKa, Meprejia, Mena h noaooHbix hm nopoa. B aocTOBepHocra yKa3aHHa P. inter¬ 
jectum ana KanHHHHrpaacKOH o6n. (Rothmaler, Schneider, 1962) Bpaa an mo>kho co- 
MHeBaTbca, xoTa rep6apHoro MaTepnana Mbi He BHaenH h b HOBeHineii CBoaKe no stoh 
o6nacra (ry6apeBa h ap., 1999), oh oTcyrcTByeT. HeT ero h b nocneaHeft CBoaKe no 
(J)nope npuSanTHHCKHX pecny6nHK (Dranre h ap., 1993), xoTa b T epSapHH LE HMeeTca 
3K3eMnnap H3 JIhtbh c sthkctkoh: «KoBeHCKaa ry6., r. K)p6ypr (Hbrne I0p6apKac), 
co6p. II. BHHorpaaoB-HHKHTHH». yKa3aHHe A. E. Eo6poBa (1974 : 96) ana Kanyac- 
ckoh o6n. OTHocHTca k P. vulgare. Mbi He BHaenH MaTepnana no 3 tomv BHay H3 3axapna- 
Tba h yKa3aHHa ero ana KapnaT (Eo6poB, 1974 : 96; IlpoTononoBa, 1987 : 36) cwraeM 
coMHHTenbHbiM. B «Exo<j)nope yxpai'HH» (fliayx h ap., 2000 : 204) npHBeaeH TonbKO 
P. vulgare, ho oTMeneHo, hto ana lOacHoro 6epera KpbiMa BbiaenaioT eme P. interjec¬ 
tum, «aKHH He Mae Hmcoro Hi Mop<J)onoriHHoro, Hi exonoriHHoro BiaMiacHBaHHn», c hcm 
mm He MoaceM cornacHTbca. IIo-BHanMOMy, oh ace yica3biBaeTca Ha stoh ace CTpaHHiie b 
pa3aene «reorpa<})Ha», ho noa apyrHM Ha3BaHHeM: «ssp. australe — piaxo b TipcbKOMy 
KpbiMy». IIlMaKOB (1999 : 30) npnBoaHT 3 tot biw ana «3anaaa» EBponeficxoH Pocchh, 
Bepoarao HMea b BHay KanHHHHipaacKyio o6n. ITo hbiiihm aaHHbiM, P. interjectum ao- 
BonbHo oSbineH Ha IOhchom 6epery KpbiMa h HepHOMopcxoM nobepeacbe KaBKa 3 a. K 
3TOMy BHay Mbi CHHTaeM B03MOHCHHM OTHeCTH H OnHCaHHblH H3 TanblUia («JIeHKOpaHb, 
cen. Ennacap, 12 XI 1970, A. AcicepoB»—BAK) TaxcoH P. vulgare subsp. issaevii Aske¬ 
rov et A. Bobr. (1972,1. c.), xoTa TanbmicxHii MaTepnan no Polypodium 3 acnyacHBaeT ao- 
nonHHTenbHbix HccneaoBaHHH. P. interjectum onncaH H3 IIIoTnaHaHH (mn: «Shivas 
N 342 col. St Cyrus, Kincardineshire, Scotland»). 

Han6onee «Monoaoii» (bo3mo3kho, nneilcToiieHOBoro B03pacia) H3 npnBeaeHHbix 
BHaoB poaa, aBJiaiomHHca rexcannoHaoM c 2n = 222 h, no-BHaHMOMy, npoHCxoaauiHH 
ot ni6pHaH3aiiHH P. vulgare (2n = 148) X P. australe (2n = 74), hto noaTBepacaaeTca 
ero npoMeacyTOHHbiMH npH3HaxaMH. Oanaxo oh 6onee cxoaeH c P. australe, hto moxcho 
o6bacHaTb npHCVTCTBHeM b ero reHorane 2 tchomob P. australe (btopoh ot P. vulgare) 
h oaHoro reHOMai 3 . sibiricum. Ean30CTbio k P. australe o6bacHaeTca h ero noHHaceHHaa 
xonoaocTOHKocTb no cpaBHeHHio c P. vulgare. IIo HaniHM aaHHbiM, oh OTannaeTCH ot 
P. vulgare npeacae Bcero (JiopMOH Bail, KOTopbie o 6 mhho hmciot TpeyronbHo-aHueBHa- 
Hwe nan naHueHTHO-aHiieBHaHbie nnacraHKH c 6onee anHHHbiMH, ho 6onee y3KHMH h 
nacTo ocTpoBaTbiMH nepbaMH. y P. vulgare nnacraHKH Bail o 6 mhho namierabie h Jinuib 
y MenKHX ceBepHbix nonynaiiHH (rae P. interjectum He BCTpenaeTca) Moryr 6bm> naH- 
ueTHO-aiiiieBHaHbiMH. flpyrae OTnHHHa MeHee BbiaepacaHbi. K hhm oraocaTca OTcyT- 
CTBHe 6enoBaTOH acumen Meacay BbieMxaMH nnacraHKH Baim h ee ocbio (y P. vulgare 
BbieMKH oobiHHO coeaHHeHbi c ocbio BaiiH acHnxoii), 6onee oiraHyTaa BepxyuiKa BaiiH, 
oBanbHbie, a He oxpyrnbie b Hanane pa3BHraa copycbi, o 6 mhho Tpnacabi (a He asaacaw) 
BHJibHaTbie acnnKH 6nH3 ocHoBaHHa HHacHHx nepbeB. HoBbie BaiiH yP. interjectum o 6 hh- 
ho ^opMHpyiOTca neTOM h o6pa3yiOT 3penbie cnopu oceHbio, ay P. vulgare BaiiH <}>op- 
MHpyioTca b KOHue BecHbi—Hanane neTa h o6pa3yiOT cnopu neTOM. 

Ha KaBKa3e BCTpenaiOTca noxoacne Ha P. interjectum xpynHbie oco6h c Heaopa3BH- 
thmh cnopaHrnaMH («P1. Abchaziae exs. N 37, in faucibus umbrosis prope Juijevskoe, 
12 VIII 1902, G. Woronow»; «F1. Cauc. exs., Tzebelda, mons Apiancza, in sylva umbro- 
sa, 7 X 1908, G. Woronow», h ap.) • BnonHe Bepoarao, hto ohh npHHaaneacaT k CTepiuib- 
HOMy rnOpnay P. vulgare X P. interjectum, onncaHHOMy H3 3anaaHOH EBponbi xax 
P. X mantoniae Rothm. (1962, Die Kulturpflanze, Beih. 3 : 246) c 2n = 185. 


1649 



6. P. australe Fee, 1852, Mem. Fam. Foug. (Gen. Fil.) 5 : 236; A. Eo6p., 1964, uht. 
coh.: 541; LLlMaKOB, 1999, uht. coh.: 30; KyupninoBa, 2003, uht. coh.: 156, p. p. — 
P. cambricum L. subsp. australe (Fee) Greuter et Burdet, 1981, Willdenowia, 11 : 24. — 
? P. cambricum L. 1753, 1. c.: 1086; Akeroyd, Jermy, 1993,1. c.: 15. — P. vulgare var. 
serratum Willd., 1810, Sp. PI. 5 : 173. — P. serratum (Willd.) Saut., 1882, Hedwigia, 
44 : 106, non Aubl. 1775; 3>omhh, 1934, uht. coh.: 89, p. p.; Tpoccr., 1939, Oji. KaBK., 
H3A. 2, 1 : 36, p. p. 

CnopauHnecKH pacnpocTpaHeH b EBpone ot HpnaHAHH h *ora BejiHxo6pHTaHHH ne- 
pe3 IIlBeHuapnio h io>xHyK) TepMaHHK) no EojirapnH h Typunn h BOCTOHHee ao KaBKa3a 
h HpaHa. B KpbiMy oh, no-BHAHMOMy, OTcyTCTByeT, h 3a Hero npHHHMajiCH TaM oneHb 
noxo^cHH P. interjectum. Ha HepHOMopcxoM no6epe>Xbe KaBKa3a BCTpenaeTCJi peAKO 
(H3BecTeH, HanpHMep, o6pa3eu: «A6xa3HH, Hobmh A(|>oh, b pacmejiHHax CTapon ctchm 
Hobo-A^ohcxoto MOHacTbipa, 28 V 1959, N 91, C. JlHnuiHU») h ropa3AO peace, neM 
P. interjectum. 

P. australe HMeeT AHnnoHAHoe xpoMocoMHoe hhcjio 2n = 74, no-BHAHMOMy hbj raacb 
oahhm H3 npeuKOB P. vulgare h P. interjectum. Ero ran nponcxoAHT H3 KopcHKH. B ot- 
HomeHHH Ha3BaH ha 3toto BHua HeT euHHoro MHeHHH. Reno b tom, hto JlHHHeeM 6bin 
onwcaH H3 Ahtjihh no CTepnjibHOMy h, BepoATHo, KyjibTHBHpyeMOMy o6pa3uy c nepn- 
CTO-pa3ueJibHbiMH nepbHMH bha P. cambricum L., xoTopbin, xax oxasanocb, abjiactca 
AH nnoHAOM h, cnenoBaTeJibHO, AonaceH npHHaAJieacaTb k P. australe. CornacHO homch- 
KJiaTypHbiM npaBHJiaM, MOHCTpo3HOCTb ranoBoro o6pa3ua He abjiactca np en atctb HeM 
AJW ero npH3HaHHA, h P. cambricum cneAyeT CHHTaTb npnopHTeTHbiM Ha3BaHHeM aaa 
P. australe , xa k cHHTaioT aBTopbi «Flora Europaea» (1. c.). OAHaxo mm npeAnonmaeM 
coxpaHHTb Ha3BaHHe «P. australe» ao nojiyneHHA 6ojiee nojiHbix abhhhx o nponcxoac- 
AeHHH P. cambricum . 

rioHTH Bee otjihhha P. australe ot P. vulgare coBnaAaioT c yxa3aHHbiMH Bbiine juu i 
P. interjectum , ho TpeyrojibHO-HHueBHAHaa <J>opMa nnacTHHOx Bail 3Aecb 6ojiee BbiAep- 
acaHa. 3HanHTejibHO TpyAHee otjihhhtb 3tot bha ot P. interjectum , ot xoToporo npeacAe 
ero He OTJiHHanH. 06 mhho npHBOAHMoe (HanpHMep, IIlMaxoB, 1999 : 30) npncyTCTBHe 
napa(j)H3 (pa3BeTBJieHHbix cTepnjibHbix BeTonex) cpeAH cnopaHrneB b copycax P. austra¬ 
le xopomo 3aMeTHO AHiub b Hanajie pa3BHTHH copycoB, Aa h napa(j)H3bi, no-BHAHMOMy, 
He BcerAa hmciotca. Mbi cnmaeM 6ojiee yAo6HMM OTJiHnaTb P. australe ot P. interjec¬ 
tum , xax h ot P. vulgare , 6onee aahhhmmh nemyAMH Ha xopHeBHiuax, MHorae H3 xoto- 
pbix 7 — 10 (a He MeHee 7) mm aa., a Taxace 6o;iee HepaBHbiMH nepbAMH Ban, H3 xoTopbix 
nepba 2 -h h 3-h cHH3y nap o6mhho AflHHHee ocTajibHbix. y P. interjectum h P. vulgare 
nepbH 3 — 6 (8) nap crooy o6mhho noHTH OAHHaxoBOH aahhm. Otmcthm, hto P. australe 
eme 6onee oSjiHraTHbin Kajibuecjmn neM P. interjectum , a Bann y Hero (JiopMHpyioTCA 
oceHbio hjih 3hmoh. IIpHBOAHMbiH jxjul 3anaAHOH Esponbi CTepHAbHMH rn6pHA P. aust¬ 
rale X P. interjectum = P. X shivasiae Rothm. (1962. 1. c.: 245) MoaceT 6biTb HaHAeH Ha 
KaBxa3e, ho BHeniHe oh noHTH He OTJiHHaeTca ot BbiinenpHBeAeHHoro P. X mantoniae, 
xota HMeeT xpoMocoMHoe hhcjio 2n = 185. 

7 . P. fauriei Christ, 1896, Bull. Herb. Boiss. 4 : 672; BoponmnoB, 1966, On. cob. 
flanbH. Boct.: 26; LjBeji., 1991, uht. coh.: 33; IIlMaxoB, 1999, uht. coh.: 30. 

ilnOHCXHH BHA, 3aXOAAIUHH B POCCHK) Ha K)Te CaxaJIHHa H KypHJIbCXHX OCTpOBOB. 
OnneaH H3 ifrlOHHH. 

Ot Apyrnx bhaob H3 poACTBa P . vulgare oTjinuaeTca pacceaHHO-BOJiocHCTbiMH no 
OCAM CHH3y BaHKMH, npH BbICbIXaHHH CnHpaJIbHO CXpyHHBaiOlUHMHCJI Ha 1—3 obopoTa. 
XpoMocoMHoe hhcjio ero noxa HeH3BecTHO. 

B 3aXAK)HeHHe npHBOAHM XpaTXHH XAIOH AAA OnpeAeJieHHH BHAOB. 
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KJUOH jJJlfl OnPEAEJIEHH5I BH^OB POM POLYPODIUM 

1. Bairn cHH3y no och h ocjim nepbCB paccejiHHo-BOJiocncTbie, npn BbicbixaHHH cnnpanbHO CKpyHHBato- 

mnec*.7. P.faurieL 

+ Bann cHH3yrojibic, npn BbicbixaHHH He cicpyHHBaiomHecji cnnpaJibHo.2. 

2. rijiacTHHKH Baft JiaHueTHO-aftueBHaHbie, CBepxy Bnonb och, a oGbmuo h Bnonb och nepbCB kopotkobo- 

jioCHCTbie.4. P. glycyrrhiza. 

+ rijTaCTHHKH Baft TOJIbie.3. 

3. IBiacTHHKH Baft b onepTaHHH ot jiamieTHbix no niHpOKOJiHHeftHbix; nepbH hx b Bepxneft uacra HeoTTHHy- 

Tbie, Tynbie hjih TynoBaTbie, ot TynoBaToroponnaTbix no hohth uenbHOKpaftHbix; BbieMKH nnacTHHKH 
Baft o6bihho coeaHHeHbi SenoBaToft jkhjtkoh c ocbto BaftH; hhxchhc 5—15 nepbeB nonra onnHaKOBoft 

AJlHHbl.4. 

+ IljracTHHKH Baft ot TpeyrojibHO-HftueBHnHbix no jiaHueTno-nftneBHnHbix; nepb* hx o6mhho b BepxHeft 
1/3 — 1/5 33MCTHO OTTHHyTbie k nacTO ocTpoBaToft BepxyuiKe, o6whho 3y6naTbie; BbieMKH nnacTHHKH 
Baft oSbiHHo OTnejieHbi ot ee och nonocKoft 3ejieH0ft xjiopeHXHMbi; nepbH 6onee HepaBHbie .... 5. 

4. IljiacTHHKH Baft name uiHpOKOJiHHeftHbie, o6bihho 2—4 cm uiHp. h b 3—5 pa3 nnHHHee cBOcft innpHHbi. 

Meiuyn KopHeBHui, Bee hjih noHTH Bce,TeMHO-6ypbie c 6ojiee cBeTJibiM KpaeM . . . . 1. P. sibiricum. 
+ IljiacTHHKH Baft name jiaHneTHbie, oSbiHHo 3—7 cm uiHp. h b 2.5—3.5 pa3a nnHHHee CBoeft uiHpHHbi. Be- 
myH KopHeBHin o6mhho 6ypbie.2. P. vulgare (incl. 3. P. kamelinii). 

5. RjiacTHHKH Baft ot TpeyrojibHo-jiftneBHnHbix no naHtteTHO-JiftneBHnHbix; oObiHHo c 3 no 7 ot ocHOBaHHn 

napbi nepbeB caMbie nJiHHHbie h tiohth onwHaKOBoft nnHHbi. Copycbi 6e3 napac[)H3. Heiuyn KopHeBHin 

3—7 mm nn., y ocHOBaHH* nacTO aftneBHnHbie, pbixno pacnonoaceHHbie.5. P. interjectum. 

+ IljiacTHHKH Baft TpeyronbHo-aftneBHnHbie; oObiHHo 2-h hhh 3-h ot ocHOBaHH# napa nepbeB cHH3y caMaa 
nJiHHHan. Copycbi b nanane pa3BHTHa oSmhho c napa(j>H3aMH. Meiuyn KopHeBHina 7 — 10 mm nn., 
b HH>KHeft nacTH oSbiHHo jiaHuembie, 6onee tccho pacnonoaceHHbie.6. P. australe. 
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SUMMARY 


7 species of the genus Polypodium (Polypodiaceae ) are reported for the Eastern Europe and the 
Northern Asia (within the former USSR). Brief information on their nomenclature, typification, distri¬ 
bution range, differences and probable origin as well as identification key are given. The hybrid origin 
of P. vulgare (P. sibiricum X P. australe) is suggested. P kamelinii, recently described from the Russi¬ 
an Far East, is probably conspecific with P. vulgare. P. glycyrrhiza is probably erroneously reported for 
the Russian Far East. 
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Four new species of Hymenidium have been described from China. H. virgatum Pimenov & Kljuykov 
sp. n. was misinterpreted in Chinese floristic literature as «Ligusticum franchetib > H. Boissieu. Other new 
Chinese species have been described on the basis our own collections from Sichuan and the herbarium of 
the Sino-German expedition from Xizang. Field observations in Jammu & Kashmir (India) allowed to distin¬ 
guish H. stellatum and H. lindleyanum; for the latter new nomenclatural combination in Hymenidium has be¬ 
en proposed. 

Key words: Hymenidium, Umbelliferae, China, India. 

In our revision of the Umbelliferae taxa, closely related to Pleurospermum Hoffm., 
numerous Pleurospermum species from Sino-Himalayan region were transferred to resto¬ 
red genus Hymenidium Lindl. (Pimenov et al., 2000; Pimenov & Kljuykov, 2000a, b). 
After this publication some new materials on this genus were studied. They include the 
rich herbarium collections of expeditions under the Sino-German Juniper Restoration 
Project and other gatherings from GOET, collected in Tibet, as well as our own herbarium 
from Yunnan, Sichuan, and Jammu & Kashmir. Some related plants were studied in 
KUN, CDBI, NAS and PE. 


The new species of Hymenidium 

One of the described species although absolutely unknown, was misinterpreted in 
some recent publications on Chinese flora (Pu, 1991, 1993; Pu et al., 1992), presenting 
it under the name of Ligusticum franchetii H. Boissieu. We found the determinations 
in CDBI, whereas in NAS the same plant was kept under the name of Sinolimprichtia al- 
pina H. Wolff. The latter however is also misinterpreted in «Flora Reipublicae Popularis 
Sinicae» as a plant having entire bracteoles, despite of its description with pinnately di¬ 
vided bracteoles. The plant under discussion has entire bracteoles. G.-H. Leute (1969) 
has transferred L. franchetii to the genus Ligusticopsis Leute. Having studied the authen¬ 
tic L. franchetii in P (fig. 1), we confirmed that it belongs to Ligusticopsis and decided 
to include it in synonymy of polymorphic Ligusticopsis daucoides (Ligusticum daucoi- 
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Fig. 1. Ligusticum franchetii H. Boissieu, holotype (P) 





des (Franch.) Franch.), uncorrectly treated by G.-H. Leute. Our broad interpretation of 
this species is clear from the below presented synonymy of the species and its citations 
in regional floras: 

Ligusticopsis daucoides (Franch.) [Lavrova, 1996, Mat. IX Moscow Conf. Phylog. 
Plant.: 78, comb, inval. (Art. 33.3), ex] Pimenov et KJjuykov comb. nov. = Trachydium 
daucoides Franch., 1885, Nouv. Arch. Mus. Hist. Nat,, ser. 2, 8 (PI. David. 2): 245; 
Franch., 1888,Nuov. Arch. Mus. Hist. Nat., ser. 2,10 (PI. David. 2): 63. = Ligusticum da¬ 
ucoides (Franch.) Franch., 1894, Bull. Soc. Philom. Paris, ser. 8, 6 : 135; Shan RenHwa, 
1941, Sinensia 12 : 175; Leute, 1970, Ann. Naturhist. Mus. Wien 74 :491, tab. 14, fig. 4; 
Wu Zheng Yi (ed.), 1984, Index FI. Yunnan. 1 : 915; Chang HoTseng, 1985, in FI. Reip. 
Pop. Sin. 55, 2 : 249, tab. 102, fig. 1—6; Yang MingZhu, 1989, in FI. Guizhou 4:410; 
Pu FaTing, 1991, Acta Phytotax. Sin. 29, 6 : 546; Pu FaTing, 1993, in Wang WenTsai 
(ed.), Vase. PI. Hengduan Mts.: 1341; Sheh MengLan, 1997, in FI. Yunnanica 7 : 584, 
tab. 186, fig. 6—9; Li Heng et al., 2000, FI. Gaoligong Mts.: 805; Fu LiKuo et al. (eds.), 
2001, High. Plants China 8 : 661, fig. 1069 (4—9). = Angelica daucoides (Franch.) 
M. Hiroe, 1958, Umbell. Asia 1 : 173; M. Hiroe, 1979, Umbell. World: 1428. 

Typus: China «Thibet oriental, Moupine, in pratis montium altissimarum [haute 
prairie] 08.1869. A. David, s. n.» (holo — P!). 

-Selinum oliverianum H. Boissieu, 1903, Bull. Herb. Boissier, 2 ser. 10 : 846. = Li¬ 
gusticum oliverianum (H. Boissieu) Shan RenHwa, 1941, Sinensia 12 : 175; M. Hiroe, 
1958, Umbell. Asia 1 : 111; M. Hiroe, 1979, Umbell. World: 1080; Chang HoTseng, 
1985, in FI. Reip. Pop. Sin. 55,2 : 247, tab. 102, fig. 7—9; Pu FaTing, 1991, Acta Phyto¬ 
tax. Sin. 29, 6 : 544; Pu FaTing, 1993, in Wang WenTsai (ed.), Vase. PI. Hengduan Mts.: 
1341; Sheh MengLan, 1997, in FI. Yunnanica 7 : 576, tab. 183, fig. 1—4; Li Heng et al., 
2000, FI. Gaoligong Mts.: 805; Fu LiKuo et al. (eds.), 2001, High. Plants China 8 : 664, 
fig. 1069 (1—3). = Ligusticopsis oliveriana (H. Boissieu) Lavrova, 1996, Mat. IX Mos¬ 
cow Conf. Phylog. Plant.: 78, comb, inval., sine basion. compl. — syn. nov. 

Typus: China «Su-Tchuen oriental, district de Tchen-Keou-Tin. R. P. Farges, s. n.» 
(holo —P!). 

= Ligusticum daucoides (Franch.) Franch. var. souliei H. Boissieu, 1903, Bull. Herb. 
Boissier, 2 ser. 3 : 845; Shan RenHwa, 1941, Sinensia 12 : 175. 

Typus(syntypi): China <<Ta-Tsien-Lou (principality deKialu). 1893. J.-A. Soulie, 
96» (P!); «Setchuen, Ta-tsien-lou, 9000—13 500 feet. A. E. Pratt, 467» (P!). 

= Ligusticum franchetii H. Boissieu, 1906, Bull. Soc. Bot. Fr. 53 : 432; Wu ZhengYi 
(ed.), 1984; Index FI. Yunnan.l : 915; Sheh MengLan, 1997, in FI. Yunnanica 7 : 583, 
tab. 186, fig. 1—5 = Ligusticopsis franchetii (H. Boissieu) Leute, 1969, Ann. Naturhist. 
Mus. Wien. 73 : 72, tab. 3, fig. 4. — syn. nov. 

Typus: China «Thibet oriental: Tse Kou (Haut Mekong). 1893(5?). J.-A. Soulie, 
1065» (holo — P!). 

Distribution: China (Tibet: Xizang A. R.; Centr.: Hubei; SW: Sichuan, Guizhou, 
Yunnan). 

«Ligusticum franchetii» treated and pictured in «Flora Reipublicae Popularis Sini- 
cae» (Pu, 1992) is another plant, not described up to now and belonging to the genus Hy- 
menidium. 

Hymenidium virgatum Pimenov et Kljuykov sp. nov. = Ligusticum franchetii auct. 
non H. Boissieu: Pu FaTing, 1991, Acta Phytotax. Sin. 29, 6 : 541, fig. 8; Pu FaTing et al., 
1992, in FI. Reip. Pop. Sin. 55, 3 : 250, tab. Ill, fig. 1—5; Pu FaTing, 1993, in 
Wang WenTsai (ed.), Vase. PI. Hengduan Mts.: 1339. 
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Plantae perennes, polycarpicae, fere omnino glabri, 16—40 cm altae, radicis pala- 
ribus, pauciramosis, basi 0.8—1 cm in diametro. Cauli solitarii vel raro pauci (2—3), 
flstulosi, basi recti, tenui, 2—3 mm in diametro, rotundi, supeme geniculati, striatelli, 
corymbiforme ramificanti, sub umbellis scabriduli, intemodiis inferioribus elongatis, 
superioribus brevibus. Folia radicalia cito emorientes, longepetiolata, petiolis tenuibus, 
3—4 cm longis, fistulosis, a latere adaxiali vix emarginatis, laminis 3—4 cm longis, 
2—3.5 cm latis, ambitu rhombicis vel ovatis, 3—4-pinnatisectis, segmentis primariis cum 
petiolulis ad 1 cm longis, segmentis ultimis 1.5—3 mm longis, ad 0.3 mm latis, lineari- 
bus vel dissectis. Folia caulina inferiora longepetiolata, anguste vaginata; media laminis 
amplioribus, segments ultimis ad 2.5 mm longis, 0.6—0.7 mm latis; inferiora vaginis di- 
latatis, ambitu ovatis, obovatis vel lanceolatis, margine albomembranaceis, laminis dimi- 
nutis, tripinnatis. Umbellae 3'—6 cm in diametro, bracteis nullis vel 1—2, linearibus, 
herbaceis, integris vel dentatis, radiis 4—9, subaequilongis, 1.5—2 cm longis, costatis, 
scabridulis. Umbellulae bracteolis 8—12, plus minusve umbellulis aequalibus, integris, 
lineari-lanceolatis vel linearibus, herbaceis, margine albomembranaceis, venis centralis 
fusco-violaceis, radiolis 40—50, 2.5—5 mm longis, inaequalibus, angulatis. Calycis 
dentes triangulares, albidi. Petala purpurea, margine albida, 1.2—2 mm longa, ovata vel 
obovata, plana, canalibus secretoriis carentes, basi cuneata, diu fructifera persistentes. 
Fructus oblongo-ovales, lateraliter vix compressi, glabri. Stylopodia atro-violacea, plana; 
styli ad 1.1 mm longi, tenui, dorso reflexi. Carpophorum ad basin bifidum. Mericarpia 
2.7—3 mm longa, 1—1.3 mm lata, ambitu oblonga, dorso vix compressa, jugis subaequa- 
libus, brevialatis. Exocarpium cellulis quodammodo minutis, partim ab mesocarpio solvi- 
tur; commissura angusta. Mesocarpium e cellulis parenchymaticis. Vittae valleculares 
temae, ad latere commissurali 6, jugales minutae, interdum inconspicuae. Endocarpium 
spermodermaque unistratosa, cellulis minutis. Endospermium ventre late et non profunde 
emarginatum. 

Typus: China, Sichuan, Kanding Co., pass across Daxue Shan between Xinduqiao 
and Kanding, E of Shuizheotzi. Lat. 30°04'N. Long. 101°46'E. Alt. 4340 m. 19.09.1998. 
M. G. Pimenov, E. V. Kljuykov, Hu ZhiHao, Liu QiXing, 258 (MW, iso — LE). — 
Figs. 2, 3. 

Affinitas: Inter species ceteris Hymenidii haec species sat isolata est. Affinitas 
adhuc indistincta restat. Planta characteris nonnulis similibus cum generum Sinolimprich- 
tiae et Tongoloae pollet. 

Paratypi: China, Sichuan, Kanding Co., pass across Daxue Shan between Xin¬ 
duqiao and Kanding, E of Shuizheotzi. Lat. 30°04'N. Long. 101°46'E. Alt. 4340 m. 
21.09.1998. M. G. Pimenov, E. V. Kljuykov, Hu ZhiHao, Liu QiXing, 293 (MW); Chi¬ 
na, Sichuan, between Yajiang and Litang, 90 km road station. Lat. 29°59'N. Long. 
100°52 / E. Alt. 4100 m. 23.09.1998. ejusd., 339 (MW); Sichuan, between Xinduqiao and 
Yajiang, pass near Gaul Temple. Lat. 30°03'N. Long. 101°23'E. Alt. 4450—4700 m. 
22.09.1998. ejusd., 316 (MW); Sichuan, road from Litang to Xiangcheng, between Gu- 
annsan (valley of Litang he) and Mts. Souzhunshan. Lat. 29°31'N. Long. 100°16'E. 
Alt. 4800 m. 24.09.1998. ejusd., 391 (MW); Sichuan, Muli. 19.10.1982 N 284 (CDBI, 
sub Ligusticum franchetii)\ ibid., 3800 m. 26.10.1986. N 993 (CDBI, sub Ligusticum 
franchetii ); Sichuan, Barkam, 3950 m. 01.09.1984. Pu, Yao, 2207 (NAS, sub Sinolimp- 
richtia alpina ); Sichuan, Wanchuan, 3800 m. 07.09.1984. ejusd., 278 (NAS, sub Sinolim- 
prichtia alpina var. dissecta ); Sichuan, Kanding. 22.09.1984. ejusd., 434 (NAS, sub Sino- 
limprichtia alpina ); Sichuan, Litang, 4300. 20.09.1984. ejusd., 390 (NAS, sub Sinolimp- 
richtia alpina ); China, NW Sichuan, Southern Qionglai Shan, E of Chendu, Wolong. 
30°56'N, 102°57'E. 4200 m. 25°NE-exp. lower alpine dwarf-thicket. 10.10.1994. G. et 
S. Miehe, U. Wiindlisch, 94-573-18 (GOET). 
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Fig. 2. Hymenidium virgatum Pimenov et Kljuykov, holotype (MW). 



Fig. 3. Hymenidium virgatum Pimenov et ICljuykov. 

A — dorsal view of mericarp, B — transection of mericarp, C — dorsal rib of mericarp, D — transection of petiole. 
A — C — type specimen; D — 391, Pimenov et al. (MW), cav — cavity, col — collenchyma, d — secretory ducts, dc — 
commissural secretory ducts, df — vallecular secretory ducts, dr — small secretory ducts in distal part of ribs, ec — 
endocarp, es — endosperm, ex — exocarp, mes — mesocarp, vb — vascular bundles. Scale bars: A, B, D — 1 mm; 

C — 0.1 mm. 

Distribution: China (SW: Sichuan). Pu (1991) showed «Ligusticum franchetii» 
also for Yunnan. 

Hymenidium lhasanum Pimenov et Kljuykov sp. nov. — Plantae perennes, videtur 
monocarpicae, fere omnino glabri, ad 30 cm altae, radicis palaribus, incrassatis, basi 
1.5 cm in diametro. Cauli solitarii, crassi, fistulosi, ad 1 cm in diametro, striati, basi resi- 
duis fibrosis foliorum emortuorum tecti, infeme ramificanti, ramis brevibus. Folia radica- 
lia rosulata et caulina inferiora numerosa, longepetiolata, petiolis 6—10 cm longis, fistu- 
losis, dorso vix complanatis, laminis 4.5—5.5 cm longis, 2.5—3 cm latis, ambitu ovatis, 
bipinnatisectis, segmentis primariis cum petiolulis valde brevibus (subsessilibus), seg¬ 
ments ultimis 5—6 mm longis et latis, ovatis vel lanceolatis, grandidentatis. Umbella ter- 
minalis magna, ad 16 cm in diametro, bracteis 5—6, foliaceis, longepetiolatis, laminis 
foliis similibus, sed deminutis; radiis 16—19, vix inaequilongis, 7.5—9 cm longis, glab- 
ris, costatis, tantum supeme breve scabridulis. Umbellulae compactae, bracteolis 8—9, 
linearibus, subaequilongis, plus minusve umbellulis aequalibus, integris, margine an- 
guste albomarginatis, radiolis 40—60, ad A —5 mm longis, incrassatis, angulatis, costis 
albomembranaceis. Calycis dentes triangulares. Petala atrofusca, ambitu elliptica, 1.2— 
1.4 mm longa, plana, basi cuneata. Fructus (valde juveniles) stylopodiis atroviolaceis, 
planis, stylis 1.2—1.4 mm longis, dorso reflexis, vittis vallecularibus singulis-binis, ad la¬ 
tere commissurali A —6. 

Typus: China, Xizang, SE Tibet, Nyainqentanglha Shan. Yangbajain — Dam- 
xung, NW of Lhasa. Valley S of Nyainqentanglha Feng. N 30°20', E 90°34'. 5250 m. 

1657 

6 BoTaHHMecKHft atypHaji, JST? 10, 2004 r. 


UERBAHI0* G6TTINCIH 

nor« Tibatlce - E^,Sino~6*r»an.XV,im 


P t‘ j 


2^ # xi *? n ?' ,53*. Tibet, Hyiijvgentanglha 
Shwi. *angb*3«i« * Danxung, iw.of Lhasa, 
valxey «. of *yai*wj#rttangih» Feng. 

# 30 20' * 9034' S25o a 
Aoong Jarge granite bouidare, alpine. 


U Aug lose 


leg. B.oickore 3917 


Fig. 4. Hymenidium lhasanum Pimenov et Kljuykov, holotype (MW). 
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Fig. 5. Hymenidium lhasanum Pimenov et Kljuykov, holotype (MW). 

A — transection of young mericarp, B — transection of petiole. For the abbreviations see caption of fig. 3. Scale bar: 1 mm. 

Among large granite boulders, alpine. 13.08.1989. B. Dickore, 3917 (MW, iso- 
GOET). — Figs. 4, 5. 

Affinitas: Similitudo confinis inter species Hymenidio nulla est. A specie H. sze - 
chenii , qui plus minusve habitu similis, foliis plerumque rosulatis (non supeme nu- 
merosis, subverticillatis), pedunculis longis, bracteolis linearibus, integris (non ovato- 
lanceolatis, dissectis), pedicellis costis albomembranaceis, dentibus calycinis brevibus 
(non nullis), stylopodiis planis (non breviter conicis), vittis commissuralibus mericarpio- 
rum A —6 (non binis) bene differt. 

Hymenidium huzhihaoi Pimenov et Kljuykov sp. nov. — Plantae perennes, mo- 
nocarpicae, subacaulescentes, A —8 cm altae, radicis palaribus, collum basi residuis fib¬ 
rosis foliorum emortuorum tectum, 3—5 mm in diametro. Folia omnia radicalia rosula- 
ta, petiolis brevibus, solidis, falciformibus, fere totis alatis, alis margine albomembrana¬ 
ceis, in vaginas triangularas elongatas gradatim abientibus, laminis 2—2.5 cm longis, 
0 A —0.5 cm latis, ambitu lanceolatis, 2—3-pinnatisectis, segmentis primariis A —5, sub- 
sessilibus, segmentis ultimis 2.5—3 mm longis, 0.5—0.6 mm latis, linearibus, acutis. 
Umbellae solitariae, subradicales, pedunculis valde abbreviatis, radiis 6—11, inaequi- 
longis, frequenter elongatis, ad 7—11 cm longis, arcuatim curvatis, alato-costatis. Um- 
bellulae compactae, 1.3—1.6 cm in diametro, bracteolis 5—9, plus minusve umbellulis 
aequalibus, basi cuneatis, margine late albomembranaceis, apice cum 3—10 dentibus li¬ 
nearibus, raro integris, radiolis 28—35, 2.5—3.5 mm longis, glabris, angulato-costatis. 
Calycis dentes obovato-triangulares, obtusi, stylopodio circiter aequales. Petala alba, 
0.9—1.1 mm longa, obovata, apice breviter incurva, canalibus secretoriis parum conspi- 
cuis basi breviter unguiculatis. Fructus immaturi, obovati. Stylopodia atro-violacea, pla¬ 
na, centro impressa; styli ad 1 mm longi, dorso reflexi. Mericarpia 3—3.2 mm longa, 
1.1—1.3 mm lata, ambitu ovata, jugis aliformibus, plicatis. Exocarpium cellulis membra- 
nis extemis convexis, partim ab mesocarpio solvitur; commissura angusta. Mesocarpium 
e cellulis parenchymaticis. Vittae valleculares minutae, solitariae, ad latere commissurali 
2. Endocarpium e cellulis tangentaliter vix elongatis. Spermoderma unistratosa, cellulis 
aliquatenus amplis. Endospermium probabiliter ventre planum. 

T y p u s: China, Sichuan, Kanding Co., near Tongolo (Dongolou). Lat. 30°03 'N, Long. 
101°29'E, alt. 3700 m. 21.09.1998. M. G. Pimenov, E. V. Kljuykov, Hu ZhiHao, Liu Qi- 
Xing, 304 (MW, iso — LE). — Figs. 6, 7. 

Paratypus: China, Sichuan, between Xinduqiao and Yajiang, pass near Gaul 
Temple. Lat. 30°03'N. Long. 101°23'E. Alt. 4450—4700 m. 22.09.1998. M. G. Pi¬ 
menov, E. V. Kljuykov, Hu ZhiHao, Liu QiXing, 314 (MW). 
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Fig. 6. Hymenidium huzhihaoi Pimenov et Kljuykov, holotype (MW). 
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Fig. 7. Hymenidium huzhihaoi Pimenov et Kljuykov. 

A — lateral view of fruit, B — transection of mericarp, C — transection of petiole. A, B — type specimen; C— 314, Pi¬ 
menov et al. (MW). For the abbreviations see caption of fig. 3. Scale bar: l mm. 


A f f i n i t a s: Ab Hymenidio wilsonii , qui maxime proxima est, caulibus valde abbre¬ 
viates, umbellis radiis longioribus, arcuatim curvatis (in H. wilsonii radii stricti, ad 2— 
2.5 cm longi), fructibus jugis plicatis differt. 

Species in honorem professoris Universitatis Yunnanensis (Kunming) Hu Zhi- 
Hao, florae Yunnani investigatoris, quern hanc plantam primus invenit, nominatur. 

Hymenidium mieheanum Pimenov et Kljuykov sp. nov. — Plantae perennes, for- 
tasse polycarpicae, 10—40 cm altae, radicis palaribus, basi 0.9—1.3 cm in diametro, cau- 
dicis ramosis, ramis elongatis, residuis rigidis petiolorum foliorum emortuorum dense 
tectis. Cauli pauci (2—3), eramosi, fistulosi, basi sectione rotundi, ca. 3 mm in diametro, 
supeme costati, sub umbellis valde breviter scabriduli. Folia radicalia glabra, rosulata, va- 
ginis angustis, petiolis brevibus, solidis, sectione triangularibus, supra sulcatis, laminis 
3.5—4.5 cm longis, 1.2—1.5 cmlatis, ambitu ovato-lanceolatis, 3-pinnatisectis, segmen¬ 
ts primariis basalibus sessilibus, segments ultimis 4—6 mm longis, 0.8—1 mm latis, li- 
nearibus, acutis. Folia caulinapauca (1—2), vaginis dilatatis, lanceolatis, laminis diminu- 
tis, bipinnatisectis. Umbellae 4—6 cm in diametro, bracteis 4—5, elongatis vel lanceola¬ 
tis, vulgo inaequalibus, papyraceis, venis 1—3, supeme ramificantibus, apice mucronatis 
vel dentibus paucis, radiis 5—6, subaequilongis, ad 3.5 cm longis, angulato-costatis, 
scabridulis. Umbellulae bracteolis 6—9, plus minusve pedicellis aequalibus, bracteis si- 
milibus, radiolis 12—15, ca 5 mm longis, subaequalibus, fere glabris, angulatis. Calycis 
dentes lanceolato-lineares, acuti, stylopodiis subaequilongi. Petala alba, 1.2—2 mm lon- 
ga, obovata vel elongata, apice lobulis inflexis angustis, canalibus secretoriis subincons- 
picuis, basi anguste unguiculata. Fructus ovati, lateraliter vix compressi, tuberculis minu- 
tissimis tecti. Stylopodia conica, infeme constricta; styli 1.5 mm longi, dorso reflexi. Car- 
pophorum ad basin bifidum. Mericarpia 4.7—5 mm longa, 1.7— 2.5 mm lata, ambitu 
oblonga, jugis subaequalibus, alatis, tenuibus, margine denticulatis. Exocarpium cellulis 
quodammodo amplis, cellulis membranis extemis incrassatis, convexis; commissura an- 
gusta. Mesocarpium e cellulis parenchymaticis, leptodermaticis, partim in juga destructis, 
fasciculis conductoriis tenuibus. Vittae valleculares solitariae-temae, ad latere commissu- 
rali 4—6, jugales minutae, solitariae. Endocarpium unistratosum, cellulis minutis, tan- 
gentaliter elongatis. Spermoderma unistratosa, cellulis amplis. Endospermium ventre fere 
planum. 
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Fig. 9. Hymenidium mieheanum Pimenov et Kljuykov, holotype (GOET). 

A — dorsal view of fruit, B — transection of mericarp, C — dorsal rib of mericarp, D — transection of petiole. For the abbre¬ 
viations see caption of fig. 3. Scale bars: A,B,D — 1 mm; C — 0.1 mm. sd —■ spermoderma. For the abbreviations see cap- 

tiorof fig. 3. 

T y p u s: China, Xizang A. R. (Tibet): Nyemo, Yarlung Tsangpo gorge: S-facing Flanks 
W of Nyemo, scrub pasture on S-facing slope, replacing juniper forest. 29°20'27"N, 
90°3'0"E. Elev. 4180 m. 05.09.1998. G. & S. Miehe, 98-07901 (GOET). — Figs. 8, 9. 

Paratypus: China, Xizang A. R. (Tibet); N side of Kampa La strongly grazed Arte- 
misia-Lonicera dwarf-scrub onN-facing moraine slope. 29° 13'16", N 90°38'0"E. Elev. 
4030 m. 21.08.1998. G. & S. Miehe, 98-04321 (GOET). 

Affinitas:A speciebus ceteris Hymenidii caudicusramificantis, residuis rigidis pe- 
tiolorum foliorum emortuorum anni precedenti, dentibus calycinis lanceolato-linearibus, 
acutis, bracteis bracteolisque papyraceis bene differt. 

Species ad honorem professoris clarissimis germanicis, regni vegetabili altimontani 
perissimi Georgii Miehei, quern hanc plantam aeque plantas numerosas Sino-Tibetico- 
Hymalaicas curiosas collegit, nominatur. 


A new combination in Hymenidium 

In our summary of Hymenidium species (Pimenov et Kljuykov, 2000b) H. stellatum 
was regarded sensu lato. During our trip to Indian states of Jammu & Kashmir and Hima¬ 
chal Pradesh we had, however, an opportunity to observe the species in nature. Our obser¬ 
vations showed that there are two entities under this species s. 1. They clearly differ, in 
particular, in their underground part structure. In some populations plants, being evidently 
polycarpics, have thin underground horizontal branching rhizoms, and in some others 
do not. The second is monocarpic. Together with other differences (number of umbella 
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rays, dissection of bracteoles) this allows to distinguish in the region of Western Hima¬ 
laya two low alpine Hymenidium species. One of them is H. stellatum s. str. (monocarpic 
plants without rhizoms, 10—22-rayed umbels, pinnatifid bracteoles), and the other (poly- 
carpic with rhizoms, 2—5(6)-rayed umbels, entire bracteoles) was described under the 
name of Hymenolaena lindleyana Klotzsch (Klotzsch et Garcke, 1862). Later the species 
was regarded as Pleurospermum stellatum (D. Don) Benth ex C. B. Clarke var. lindleya- 
num (Klotzsch) C. B. Clarke (Clarke, 1879) or as Pleurospermum lindleyanum (Klotzsch) 
B. Fedtsch. The latter name is adopted in the modem treatment of the Umbelliferae of In¬ 
dia (Mukherjee et Constance, 1993), but a combination in Hymenidium has never been 
proposed. P. K. Mukherjee et L. Constance (1993) showed the difference between two 
species in bracteoles (pinnatifid versus entire) and fruit ribs (triangular versus winged). 
The indication of the species for China (Fu et Ho, 1979) seems to be incorrect. The aut¬ 
hors put the name of Hymenolaena nana Rupr. in synonymy of Pleurospermum lindleya¬ 
num. , despite the difference in fruit secretory system and other characters. The plant pictu¬ 
red at Tab. 80 (figs. 1—4) is indisputable Hymenidium nanum (Rupr.) Pimenov et Kljuy- 
kov. Probably this mistake stems from Fedtschenko’s conspectus (1915). So Pleuro¬ 
spermum lindleyanum must be excluded from Chinese flora. Regarding the species as the 
closest relative of H. stellatum , we would like to transfer it into Hymenidium too. 

Hymenidium lindleyanum (Klotzsch) Pimenov et Kljuykov comb. nov. = Hyme¬ 
nolaena lindleyana Klotzsch, 1862, in Klotzsch et Garcke, Bot. Ergebn. Reise Waldemar: 
150, tab. 49. = Pleurospermum stellatum (D. Don) Benth. ex C. B. Clarke var. lindleya¬ 
num (Klotzsch) C. B. Clarke, 1879, in Hook. f. FI. Brit. Ind. 2 : 705; Chowdhery et Wadh- 
wa, 1984, in FI. Himachal Pradesh 1 : 325; Aswal et Mehrotra, 1994, FI. Lahaul-Spiti: 
292. = Pleurospermum lindleyanum (Klotzsch) B. Fedtsch., 1915, Rastit. Turkest.: 604, 
quoad typo; Pamp., 1930, FI. Caracorum: 163; Schmid, 1932, Repert. Spec. Nov. Regni 
Veg. 31 : 58; P. K. Mukh. et Constance, 1993, Umbell. ( Apiaceae ) India: 198. 

Typus: India «Im Himalaya. W. Hoffineister». 

Distribution: India (W Himalaya: Jammu & Kashmir, Himachal Pradesh, Uttar 
Pradesh), Pakistan. 

The species is not distributed in China. At the same time H. stellatum , described from 
Nepal, must be added to Chinese flora. We found a gathering, confirming its distribution 
in Southern Tibet among Miehe's herbarium: China, Xizang, SW Tibet, S. Xizang, Mana- 
sarowar Lakes, Hor (Togqen E of Mapam Yumco. 30°41 'N, 81°46'E. 4800 m, seasonal¬ 
ly wet terrace. 29.08.1993. G. et S. Miehe, 9594/13 (GOET). Nomenclature of the species 
can be found in Pimenov et Kljuykov (1991), with an exclusion of synonyms based on 
Hymenolaena lindleyana. 
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PE3IOME 

H3 KnTaa onncaHO 4 hobbix BH/ta Hymenidium. H. virgatum HeBepHO TpaKTOBajiCfl b KHTaHCKOH 
(JjjiopHCTHHecKOH JiHTepaType icaic «Ligusticum franchetii». ifpyrne hob tie KHTancKHe bh^bi onnca- 
hbi no co6cTBeHHBiM cSopaM H3 CBinyaHH h no repGapwto KHTancKO-HeMeuKHx DKcne^HUHH b Ch33h 
(Th6ct). FIoJieBBie Ha6jnoAeHHs b uiTaTe ifmaMMy h KauiMHp (Hh^hk) no3BOJiHJiH pa3JiHHaTB H. stel- 
latum h H. lindleyanum ; ajui nocne^Hero npe,zyio)KeHa HOBaa HOMeHKJiaiypHaH KOM6nHaijHfl b Hyme¬ 
nidium. 
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FIpHBOiurrcji AaHHbie o hobom /via (jwiopbi Pocchh Bmte Quercus wutaishanica , HaiiqeHHOM Ha 3anaae 
npHMOpcKoro Kpaa. Coo6utatoTC« cBeaeHH* no MOp<}>OJiorHH, 3 kojiofhh h (jieHOJiorHH Brma b Mecrax Haxo- 
AOK, b tom HHCJie o ero npopocTKe, KOTOpwe noaaepjKHBaiOT npe/tcTaBJie hhb o Quercus wutaishanica KaK o 
caMOCToxTejiBHOM BH^e, otjihhhom ot Quercus mongolica. 

KnioHCBbie cJiOBa: Quercus wutaishanica , hobbih bh^, <j)jiopa, IlpHMOpCKHH Kpan, Pocchh. 

J^o He^aBHero BpeMeHH Ha pocchhckom /JajibHeM BocroKe 6euio h3bcctho tojibko 
2 BHfla ity6a — iiiHpoKo pacnpocTpaHeHHMH b ripHMopcKOM Kpae, b AMypcKOH o6ji. h 
b iohchoh noJiOBHHe Xa6apoBCKoro Kpa % Quercus mongolica Fisch. et Ledeb. (bkjuo- 
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Phc. 1. BeTBH c jihctwimh h acejiyjiH Quercus wutaishanica. 

A — BeTBb C THIIHHHblMH JIHCTbflMH H He3peJIbIMH WeJiyOJIMH, E — BCTBb H3 npHTeHeHHbix yCJIOBHH C KpyilHblMH JlHCTbfl- 
mh h 3pejibiM acejiyaeM, B — He3pe;ibie Hcejiyzm inapoBHjjHOH 4>opMbi, f — 3peJibiH acejiyab 3JuiHncoH,aajibHOH (J)opMbi. 


na h TaKCOH c AHCKyccHOHHHM cTaTycoM h pacnpocipaHeHHeM — Q. crispula Blume) h 
npoH3pacTaiomHH tojibko b khkhux npn6pe)KHbix panoHax npHMopbn h Ha o-Be KyHa- 
niHp Quercus dentata Thunb. (Mchhijkhh, 1984; CocyAHCTbie, 1991; ,2,o6pbiHHH, 2000). 
He^aBHO ajw xpaHHero ioro-3anaAa ripHMopcKoro xpaa npHBeACH 3 -h bha Ay6oB — 
Q. aliena Blume, OAHaxo 6e3 no/jpoOHoro omicaHHfl HaxoAKH (HeAOJiy^cKO, 1995). 

B xo/je BbinojiHeHHH nporpaMMbi «Ha3eMHbie HJieHHCTOHome peAKHx pacra- 
TejibHbix cooOmecTB IIpHMopcKoro Kpan» b 2002—2003 rr. b 3anaAHOH nacra IIpHMop- 
CKoro Kpan 6biJia BbWBJieHa HeH3BecTHan paHee Ha flajibHeM BocToxe $opMa Ay6a, AHa- 
rHocTHHecKHe npH3HaKH KOTopoH cooTBeTCTByiOT TaxoBbiM y Ouercus wutaishanica 
Mayr, 1906 (= Q. liaotungensis Koidz., 1912) (MemmKHH, 1984). ^JepeBbH Q. wutaisha¬ 
nica b BbWBJieHHbix nonyjiHAHHx xapaKTepH3yiOTCH cjieAyiomHMH npH3HaKaMH 
(pHC. 1 — 5). 

JlHCTba oneHb H3MeHHHBbi no (J)opMe h pa3MepaM, OAHaKO b cpeAHeM 3HaHHTejibHO 
Mejibne, neM y Q. mongolica. ftuHHa jihctoboh njiacTHHKH oGbihho 6—8 cm (puc. 1, A, 2, 
E—ff) (a He 12 — 25 cm, hto o6biHHO ajih Q . mongolica ); HepeAKO hmciotch oneHb KopoT- 
KHe jiHCTbH a™hoh ao 4 cm (pHC. 3, B). Eojiee KpynHbie JiHCTOBbie iuiacraHKH ajihhoh 
AO 12, peAKO ao 14 cm, oGbihho npHcyTCTByiOT tojibko Ha hhhchhx, npHTeHeHHbix BeT- 
bhx (pHC. 2, A, E, )K). HepeniKH 0.2—0.9 cm aji. Eokobbix )khjiok h JionacTen oGbihho 
6— 9 nap (a He 8 — 12, kslk y Q. mongolica). Kojihhcctbo Gokobbix echjiok h JionacTen 

CJia6o CBH3aHO C AJIHHOH JIHCTOBOH nJiaCTHHKH. 

no cJjopMe jiHCTOBaa njiacTHHKa oGbihho oGpaTHOHHijeBHAHafl, yMepeHHO uiHpoKaa b 
B epxHen nojiOBHHe, HepeAKO nonra 3JuiHnTHHecKaH; mHpoKO-oGpaTHOHHijeBHAHafl (J)op- 
Ma jiHCTa, cxoAHaa c TaxoBOH y Q. mongolica ; o6Hapy)XHBaeTca tojibxo y Han6ojiee 
xpynHbix jiHCTbeB Ha hh>xhhx chjibho npHTeHeHHbix bctbhx (pnc. 1, E; 2, E, )K). OopMa 
jionacTen njiacTHHKH oneHb H3MeHHHBa. Han6ojiee THnHHHbi JiHCTOBbie njiacTHHKH co 
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Phc. 2. OopMbi jihctoboh iuiacTHHKH Quercus wutaishanica. 

A — r — JiHCTOBbre ruiacTHHKH c HHConHpyeMwx nacTCH kpohh (A — B — c npHTynjieHHHMH jionacTXMH, r — c 3aocTpeH- 
hhmh); JJ — )K — jiHCTOBbie iuiacraHKH pa 3 UHHH 0 H CTeneHH pacceHeHHOCTH c npHTeHeHHbix nacTen xpoHbi, Maciirra6Hafl 

jiHHeiiKa — 1 cm. 



Phc. 3. 06mnft bha OT^ejibHO CToamero flepeBa Quercus wutaishanica b OKp. noc. Hhkojio-JIlbobck. 
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Phc. 4. JlHCTbtf nepBOH «MyTOBKH» npopocTKa Qu- 
ercus wutaishanica . 

Maciirra6Haa jiMHewica — 1 cm. 


cpaBHHTejibHo KopoTKHMH npHTymieH- 
hmmh (name) hjih 3aocTpeHHbiMH (peace) 
UeJIbHOKpaHHbIMH JIOnaCTHMH, KOTOpbie 
xapaKTepHbi aji* xoporno HHcojinpyeMbix 
oTfleJibHo ctohiahx A^peBbeB H nopocjiH 
(pHC. 1, A; 2, A — r). JlHCTbH C 3aOCTpeHHbIMH JIOnaCTHMH MOryT HaXOAHTbCJI Ha OAHHX 
BeTKax c jiHCTb^MH c npHTyiuieHHbiMH JionacTflMH. Ha npHTeHeHHbix bctbhx HepeAXo 
HMeiOTCH rjiy6oKo pacceneHHbie jihctobhc iuiacTHHKH c ajihhhbimh npHTynjieHHbiMH 

HJIH 3aOCTpeHHbIMH JIOnaCTHMH, HHOr^a HMeiOIUHMH no 1-2 AOnOJIHHTeJIbHbIX 3y6ua 

(PHC. 2 ,n-)K). 

B iiejioM jihctbh Q. wutaishanica no oGiijhm onepTaHHHM noBTopaiOT 6ojibinHHCTBo 
(J)OpM H3MCHHHBOCTH JIHCTbeB Q. mOHgolica, 3& HCXJIIOHeHHeM HaJIHHHJI myGoxo pacce- 
neHHOH (J)opMbi jihctoboh nJiacTHHKH, xoTopaa He xapaKTepHa a^ nocjieAHero BHAa. 
TeM He MeHee MeHbinee kojihhcctbo Goxobbix aouiox, oGbihho MeHbinaa OTHocHTejib- 
Haa uiHpHHa jihctoboh nJiacTHHKH h cKopee JionacTHOH, neM 3y6naTbiH ee xpaii, co3Aa- 
K)t xapaKTepHbiH oGjihx jihctbcb Q . wutaishanica , no3BOJunomHH AocraTOHHo yBepeHHO 
onpefleJiflTb AepeBba 3Toro BHAa b noJieBbix ycjioBHax. KpoMe toto, Mejixne pa3Mepbi 
JIHCTbeB npH^aiOT xpoHe, oco6eHHo b ee BepxHen, xoporno ocBemeHHOH nac th, «xypna- 
BbiH» BHeinHHH bha (pHC. 3). no «xypHaBOH» KpoHe AepeBba Q. wutaishanica yace H3Aa- 
JIH OTJIHHaiOTCa OT 3HaHHTeJIbHO GoJiee KpynHOJIHCTbIX B BepXHeH HaCTH KpOHbl AepeBb- 
eB Q. mongolica. 

njiiocxa Kax mojioamx, Tax h 3pejibix aceJiyAen, co cjia6oBbinyKjibiMH, yiwomeH- 
hhmh neinyHKaMH, BCJieACTBHe Hero oHa BbiniaAHT nonra rjia^KOH (pnc. 1,5, /"), Tor^a 
xax y Q. mongolica njiiocxa xax mojioamx, Tax h 3peJibix aceJiyAeii GyropnaTaa, c chjibho- 
BbinyxjibiMH HemynxaMH nnpaMHjiajibHOH <|>opMbi. 3peJibiH acejiyAb name inapoo6pa3- 
HbiH, peace 3JiJiHncoHAaJibHbiH (b otjihhhc ot yxa3aHHa tojibxo 3JuiHncoHAajn>HOH <})op- 
Mbi aceJiyAA pjvi Q. wutaishanica b paGoTe K). JI. MeHHijxoro, 1984), 0.7 — 1.3 cm, name 
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Phc. 5. IIpopocTKH ;iy6oB. 

A — Quercus wutaishanica, 2-a h 3-a «MyTOBKH» jihctlcb; E — Q. mongolica, 1-a «MyTOBKa» jihctbcb. 


1.0 — 1.2 cm b AnaM. (32 aceAyAfl H3 45 Bcero M3MepeHHbix), t. e. 3HaHHTeju>Ho Menbne, 
neM o6bi4HWH AHaMeTp xcejiy ah £?. mongolica . Flo MeHHUKOMy (1984), AwaMeTp aceAyA* 
Q. mongolica cocraBAaeT 1 — 1.5 cm. Flo H. O. YApa (1972), cpeAHHw A^aMeTp aceAyAfl 
Q. mongolica b 3aBHCHMOCTH ot (|>opMbi BapbwpyeT ot 1.3 ao 2 cm; KpoMe Toro, 3 thm 
aBTopoM onHcaHbi 2 peAKne MejiKonjioAHbie cJ)opMbi — co cpeAHHM AHaMeipoM aceayAX 
1 . 1 cm npn HajmHHH 3 — 5 MceJiyAeii Ha oahoh aahhhoh nnoAOHoacKe (y ormcbiBaeMoro 
3Aecb Ay6a noAoGHoe nAOAOHoineHHe hbmh He HaOjuoAajiocb) h c AwaMeTpoM aceayAfl 
AO 1 cm b peAHKTOBbix H30AwpoBaHHbix nonyAaiunix Ha ceBepe AMypcKOH oGa. h b Huac- 
Hefi nacTH GaccenHa p. AMyp. Y Bcex onwcaHHbix Yapoh (f>opM aceAyaeH Q. mongolica , 
He3aBHCMM0 ot hx pa3MepoB, nAiocxa abctbchho GyropHaTaa. 

YrHeTeHHbie AepeBbH Q. mongolica , o6AaAaiomne TwnHHHbiMH KpynHbiMH aceAyAfl- 
mh c GyropnaTOH runocKOH, ho npoH3pacTaiomHe Ha oGpbiBHCTbix CKJioHax Ha KaMHXx 
hjih b pacmeJiHHax cnaji no coceACTBy c Q . wutaishanica , nacTo hmciot MeAKHe ahctba, 
no cpeAHHM pa3MepaM coBnaAaiomHe c TaKOBbiMH y nocneAHero. OAHaxo TaKHe ahctba 
HM eioT oGbihho HiHpoKO-oGpaTHOHHueBHAHyK) 4>opMy h xapaKxepHoe aaa BHAa KOJirne- 
ctbo Gokobbix aouioK h AonacTeii. XapaKTep BeTBjieHHA KpoHbi Q. wutaishanica , abct h 
CT poeHne Kopbi Ha mojioamx h 3peAbix noGerax, CKeAerabix bctbax h ctboac npaKTHHe- 
ckh HeoTjiHHHMbi ot TaKOBbix y AepeBbeB Q. mongolica , npon3pacTaiomHX b Tex ace 
yCJIOBHBX. 

CooGmecTBa c ynacTneM Q. wutaishanica Gwah HaiiAeHbi b 3 MecTOHaxoacAeHnax: 
b YccypniicKOM p-He — b 5 km BocTOHHee noc. Hhkoao-JIbbobck h 2 km ceBepHee 
noc. MoHaKHHO (b 2002 r.), h b OKTaGpbCKOM p-He — b 18 km 3anaAHee noc. FloKpoBKa, 
b GacceHHe p. OpAHxn (b 2003 r.) (puc. 6, E ). B nepeHHCAeHHbix nyHKTax Gbuio HaHAeHO 
GoAee cothh 3K3eMruiapoB Q. wutaishanica , KaK nAOAOHocamwx AepeBbeB, TaK h mo- 
AOAOH nopOCAH, B03MOaCHO, CeMeHHOTO npOHCXOaCAeHHA. BblXBAeHHbie MeCTOoGHTaHHA 
Q. wutaishanica HaxoAXTca Ha nepnoAHHecKH Bbiropaiomux ynacTKax, BCAeACTBne nero 
Bee TOHKOCTBOAbHbie paCTCHHA CHAbHO KyCTATCA H 3K3eMnAApbI CeMeHHOTO B0306H0B- 
neHini TpyAHOOTAHHHMbi ot nnporeHHOH nopOCAH. 

OGcAeAOBaHHbie cooGmecTBa c ynacTneM Q. wutaishanica CTporo npnyponeHbi k 
H aHGoAee HHCoAHpyeMbiM BbinyKAbiM nacTAM peAbe(J)a K>acHofi 3Kcno3HUHH. B oxpecT- 
HOCTAX HHKOAO-JIbBOBCKa H B GaCCeHHe p. OpAHXH 3TOT AyG npOH3paCTaeT B BepXHeil 
noAOBHHe KpyToro KaMeHHCToro cKAOHa h baoab BepxHeii kpomkh ckbahctoto oGpbiBa 


A E 



Phc. 6. PacnpocTpaHeHHe Quercus wutaishanica . 

A — onepTaHHe apeana Q. wutaishanica no MeHHUKOMy (1984) h Ying, Boufford (1998) (/ — onepTaHHe apeajia, 2 — ho- 
Boe MecTOnaxo>K^eHHe b npHMopcKOM Kpae); B — MecTOHaxoameHH* Q. wutaishanica b npHMopCKOM Kpae (2 — blwb- 
jieHHbie MecTOHaxojK^enHa; 3 — coceaHne cxo^Hbie MecTOodHTaHwa, b KOTOpbix Q . wutaishanica BbiaBJieH He 6biJi). 
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nepe/j h3jiomom, b coo6mecTBe Armeniaca sibirica (L.) Lam. cobmcctho c Q . mongolica , 
Ulmus macrocarpa Hance h Securinega suffruticosa (Pall.) Rehd. 3/jecb Q. wutaishanica 
npeACTaBJieH oahhohhbimh b3pocjilimh AepeBbJiMH h HeOojibiiiHMH rpynnaMH (ao 5— 
7 3X3.), a Tax>xe AOBOJibHO MHoroHHCJieHHOH xycTamenca nopocjibK). ^epeBbH Q. wutai¬ 
shanica MoryT pacTH OTAejibHo, p^aom c oAHHOHHbiMH AepeBbflMH Q. mongolica huh Ha 
xpaio MaccHBOB nocneAHero, ho He 6 wjih oOHapyxceHbi BHyTpH ero coMKHyTbix ApeBo- 
CToeB. Ha KaMeHHbix ycTynax h b pacmejiHHax cxaji baojib oGpbiBOB 6buiH BbMBJieHbi 
ToubKo AepeBbH Q. mongolica (npeHMymecTBeHHO ynoM^HyTOH Bbmxe mcjixojihcthoh 
(J jopMbi). B OKpecTHOCTJix MoHaKHHO o6Hapy>xeHa rpynna B3pocjibix AepeBbeB Q. wu¬ 
taishanica Ha BepmHHe h BepxHen nacTH io>KHoro CKJioHa nojiororo ysajia, o6pa3yio- 
iuhx coBMecTHO c Q . mongolica jioxaubHoe peAKOJiecHoe Haca>KAeHHe cpeAH coMKHyTO- 
ro MaccHBa Ay6oBo-HepHo6epe30Boro Jieca ( Q. mongolica , Betula davurica Pall.). 

BbiHBJieHbi Taxace pa3JiH4Hfl b (|)eHOJiorHH cpaBHHBaeMbix Ay6oB. IIo HaOjnoAeHH- 
hm 24 anpejui 2003 r., b oKpecTHocrax HHXojio-JIbBOBexa Ha ynacTxe KpyToro CKJioHa 
k)mchoh 3Kcno3HUHH AepeBbfl Q. wutaishanica (onpeAeneHHbie b npeAHAymeM roAy no 
^cejiyA^M) HMejiH HaOyxume, ho He pacKpbrrbie noHKH, TorAa Kax coceAHHe AepeBMi 
Q. mongolica , HaxoAflmHecfl b HAeHTHHHbix ycjioBmix, hmcjih pacxpbiBiHHeca nonxn c 
jiHCTOHKaMH ao 1.5 cm aji* CjieAyeT oTMeraTb, hto b 3tot ace ACHb b toh me mccthocth 
A epeBba Q . mongolica , CToamne Ha ropH30HTajibHOM nuaTO Bbirne xpoMXH oOpbiBa, HMe- 
jih cocTOHHHe nonex, HAeHTHHHoe TaxoBOMy y Q. wutaishanica co cxjioHa. Ho Ha6jiiOAe- 
hhxm TaM >xe 12 oxT5i6pfl 2002 r., ao 90 % jihctbli Q. mongolica 6buio pacuBeneHO b 
K ejiTO-xopHHHeBbie TOHa, TorAa xax y Q. wutaishanica HaOjuoAajiocb tojibxo Hanano 
pacuBenHBaHHa, h HexoTOpbie AepeBba ctohjih nojiHOCTbio 3ejieHbie. TaxHM o6pa30M, 
BeceHHee oOjiHCTBjieHHe h oceHHee pacijBeHHBaHHe JiHCTBbi y onncbiBaeMOH <f)opMbi 
npoHexoAflT Ha Hecxojibxo AHeft no3>xe, neM y Q. mongolica. 

PacnpocTpaHeHne Q. wutaishanica b ripHMopcxoM xpae, ohcbhaho, oneHb y3xoe. 
OH He 6bIJI 06 Hapy»CeH B <j)H3HOHOMHHeCXH H (])JIOpHCTHHeCKH CXOAHbIX MecTooSHTa- 

hhax (TaxHx me cooOmecTBax aOpHxoca, o6cjieAOBaHHbix b 2002—2003 rr.), pacnojio- 
MceHHbix Bcero b 5—10 xm K»KHee h K>ro-3anaAHee BbraBjieHHbix MecTOoOHTaHHH 3Toro 
Ay6a, Bbirne no TeneHHK) pex, CTexaioinnx c EopHcoBCxoro njiaTo (YccypHHCXHH p-H, 
20 km ioro-3anaAHee noc. KpoyHOBxa, xp. CMepra; TaM me, 4 km K»KHee noc. Hhxo- 
JIO-JlbBOBCK, oOpblBbl BAOJIb p. Ka3aHXH; TaM )xe, 7 XM I05KHee noc. HHXOJIO-JIbBOBCX, 
naAb Topejiaa; TaM me, 7 xm 3anaAHee noc. MoHaKHHO, ypoHHme «EyxcHp») (pnc. 6, E). 
He oOHapy^xeH Q . wutaishanica b cooOmecTBax a6pnxoca b 3 xm 3anaAHee noc. Eapa- 
6am-JTeBaAa (norpaHHHHbiH p-H npHMopcxoro xpaa, 2003 r.), h Ha Hecxojibxnx cneun- 
ajibHO o6cjieAOBaHHbix m^cHbix xaMeHHCTbix cxjioHax b pa3JiHHHbix MecTax XacaHcxo- 
ro p-Ha (2003 r.). 

noAaBJiHfomee 6ojibiiiHHCTBO ^cenyAen Q. wutaishanica Mayr, co6paHHbix b 2002 r., 
6buio nopa^xeHo JiHHHHxaMH acejiyAeBoro AOJiroHOcnxa HeonpeAejieHHoro BHAa. Oahh 
HenoBpe^CACHHbiH >xejiyAb, nepeAaHHbiH B. n. BepxojiaT (EHOJioro-noHBeHHbiH hhcth- 
TyT (EnH) ffBO PAH) oceHbio toto ^ce roAa 6bui BbicaaceH b Jia6opaTopHH b rpym, h 
BecHon 2003 r. AaJi HopMaAbHbiii npopocTox. nepBbie 3 JiHCTa nepBOH «MyTOBXH» npo- 
pocTxa HMenH Bcero no 2—3 napbi 6oxoBbix ^chjiox h y3xoe xjiHHOBHAHoe ocHOBaHHe 
J1HCTOBOH nAaCTHHXH (pHC. 4), HTO pe3XO XOHTpBCTHpyeT C BbipameHHbIMH B Tex me 
ycjiOBHHx npopocTxaMH Q . mongolica , HMeiomHMH b nepBOH «MyTOBxe» 4 JiHCTa co 3Ha- 
HHTejibHo Gojiee MHoroHHCJieHHbiMH jionacT^MH (pHC. 5, E). 3a 2003 r. npopocTox 
Q . wutaishanica a aji eme 2 «MyToexH» jihctbcb, BTopyio — HeTbipexjiHCTHyio, c oneHb 

MeJIKHM ACreHepaTHBHbIM nepBbIM JIHCTOM «MyTOBXH», H TpeTbK) - TpeXJIHCTHyK). 

JlHCTbfl BTOpOH H TpeTbeH «MyTOBOK» HMeJIH no 4-5 JIOnaCTeil H COXpaHHJIH XJIHHOBHA- 

Hoe ocHoeaHHe jihctoboh njiacraHXH (pnc. 5, A). 
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06mee pacnpocTpaHeHHe Q. wutaishanica orpaHnneHO ropaMH CeaepHoro Kwiaa, 
CeBepo-BocTOHHMM KwTaeM Ha ceBep ao lora npoBHHUHH X3HjiyHU3HH, h n-osoM Kopea 
(pHC. 6, A). BjiHHcaHHiHe k Pocchh MecTOHaxo>KAeHHfl BHAa yKa3aHbi b hctokbx p. My- 
AaHbU33iH (ceBepo-BOCTOK npoBHHUHH rnpuH) (MeHHUKHH, 1984) h y 3anaAHOH okohch- 
hocth KHTaiicKOH Hacra 03. XaHKa (Ying, Boufford, 1998), t. e. npHMepHo b 300 km 3a- 
naAHee h b 300 km ceBepHee bhobb o6Hapy^ceHHoro MecTOHaxoHcaeHM. TaKHM o6pa- 
30M, HeT HHHero Heo6biHHoro b o6Hapy>KeHHH Q. wutaishanica b npe^ejiax Pocchh. 

B IlpHMopcKOM Kpae Q. wutaishanica , BepoHrao, npoH3pacTaeT noKajibHbiMH rpyn- 
naMH TOJibKO Ha ceBepo-3anaAe YccypnHCKoro p-Ha h b OKT>i6pbCKOM p-He, cpeAH roc- 
noACTByiomHx 3Aecb peAKOJiecHH Q. mongolica. He hckjhohcho ero o6Hapy)KeHHe b 
paiiOHe ceBepo-3anaAHOH okohchhocth pocchhckoh nacTH 03 . XaHKa, Tax KaK b KnTae 
3tot Ay6 npHBOAHTCH ajia conpeAeJibHoil TeppHTopHH (Ying, Boufford, 1998). BbmcHe- 
hhk> pacnpocTpaHeHHH Q. wutaishanica b IlpHMopcKOM Kpae Moryr noMOHb OTMeneH- 
Hbie pa3jiHHHH b (|>eHOJiorHH cpaBHHBaeMbix bhaob. Tax, b 0KTa6pe 2002 r. bo BpeMa 
nouTH nojiHoro pacuBeHHBaHHH MaccHBOB Q. mongolica b 3anaAHOH Hacra YccypHHCKo- 
ro p-Ha BAOAb uiocce Me>KAy nocejiKaMH Khkoho-JIbbobck, AjieKcee-HnKOJibCK, IlyuH- 
JIOBKa H MoHaKHHO H3 OKHa aBTOMOOHJHI HeOAHOKpaTHO HaOjHOAaJIHCb OTAeJIbHbie non- 
th nonHocTbK) 3eneHbie AyObi h hx HeSoJibiime rpynnbi. HccjieAOBaHHe oahoh H3 tekhx 
rpynn h npHBejio k BbniBJieHHio MecToo6nTaHH5i Q. wutaishanica b oKpecTHOcnix Mo- 
HaKHHo. OAHaKO cneAyeT otmcthtb, hto HexoTopbie AepeBba Q. mongolica coxpaH5noT 
JiHCTBy 3ejieHOH ao nepnoAa MaccoBoro JiHCTonaAa h Aa^ce no3>Ke, noaTOMy AJiHTejibHoe 
coxpaHeHne 3ejieHOH jihctbm Ha AySe He MO^ceT cjiyxcHTb pykoboactbom am pa3jiHne- 
HHB CpaBHHBaeMbix BHAOB. 

B cBOAKe «Flora of China» (Huang et al., 1999) Q. wutaishanica paccMaTpHBaeTc^ b 
KauecTBe MJiaAiuero CHHOHHMa Q. mongolica co ccbijikoh Ha to, hto AHarHocTHnecKne 
npH3HaKH nepBoro TaxcoHa (MeJiKHe JiHCTbfl h ynjiomeHHbie Kpoiomne jihctohkh nutoc- 
kh) HMeiOT KJiHHajibHbiH nepexoA k THnHHHbiM npH3HaKaM Q. mongolica. JJencTBHTejib- 
ho, caMa no ce6e jracTOBaa iuiacTHHKa cpaBHHBaeMbix bhaob Ha H3yneHHOM HaMH MaTe- 
pnajie He no3BOJineT bo Bcex cjiyuanx onpeACJieHHO cyAHTb o bhaoboh npHHaAJie)KH0CTH 
pacTeHHH, xoth pa3JiHHM o6mero CTpoeHHH jihctbcb y cpaBHHBaeMbix tjjopM aoctbtoh- 
ho oTHeTAHBbi, h b noneBbix HCCJieAOBaHMx BcerAa noATBep^cAajiHCb CTpoeHHeM iijiioc- 
kh (y nJiOAymwx 3K3eMnnapoB). KJiHHajibHbiH ^ce nepexoA npH3HaKOB njnocKH MeacAy 
Q. wutaishanica h Q. mongolica HauiHMH HCCJieAOBaHHflMH BbiHBJieH He 6biJi. He hckjiio- 
ueHO, hto yKa3aHHbiH Mopc[)OJiorHHecKHH nepexoA b CTpoeHHH njnocKH b KnTae MoxceT 
6blTb oOBBCHeH TH6pHAH3aUHeH AByX reHeTHHeCKH 6JIH3KHX, B03M03KH0, CeCTpHHCKHX 
TaKCOHOB. B nojib3y rnOpHAHoro nponcxoKAeHini nonyjumHH Ay6a, Mop<J)OJiorHHecKH 
«nepexoAHbix» Me>KAy «THnHHHbiM» Q. wutaishanica ( Q . liaotungensis aBTopoB) h «th- 
nHHHHM» Q. mongolica , MoryT 6biTb HCTOJiKOBaHbi pe3ynbTaTbi nccjieAOBaHHH R. Yun c 
coaBT. (1998). Paa KHTancKHX 6oTaHHKOB npHAep^cHBaeTca TpaKTOBKH Q. mongolica h 
Q. wutaishanica b KanecTBe caMOCTOKTejibHbix bhaob (Qian et al., 2003). 

OcHOBbiBancb Ha MoptjJOJiornuecKHX oco6chhoctbx Q. wutaishanica b npHMopcKOM 
Kpae h npHHHMan bo BHHMaHHe ero OTHeTJiHByio reorpatJjHHecKyio h 3KOJiorHHecKyio 
npHypoHeHHocTb, a TaK^ce 4>eHOJiorHHecKHe otjihhhh ot Q . mongolica , Mbi coxpaH^eM 
bhaoboh paHr Q. wutaishanica , bo boikom cjiynae ao npoBeACHHH 6ojiee AeTajibHbix 
HCCJieAOBaHHH. 

Tep6apHbie o6pa3itbi Q. wutaishanica H3 HHKOJio-JIbBOBCKa h MoHaKHHO xpaHHTca b 
repSapHflx BHonoro-noHBeHHoro HHCTHTyTa ,Z(ajibHeBocTOHHoro otacjichha PAH (VLA) 
h BoTaHHHecKoro HHCTHTyra hm. B. JI. KoMapoBa PAH (LE). 
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SUMMARY 

A native oak species new to the flora of Russia, Quercus wutaishanica Mayr, 1906 is reported 
from the southern Russian Far East. The species is found in 3 localities in the western Primorsky Ter- 
ritoiy, near Nikolo-L'vovsk, Monakino and Pokrovka villages, over one hundred in number. Data 
on morphology, ecology and phenology of the species in comparison with related species, Q. mongoli¬ 
ca, are given. 
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ripHBeiieHbi 6norpa(J)HHecKHe CBeaeHHH h 6H6nHorpa(J)HH pa6oT O. C. Crpe;iKOBOH h A. n. Cokojiob¬ 
ckoh. 

KjiioHeBbic cjioBa: KapHOjioraJi, reorpa<J>HHecKoepacnpocTpaHeHHe no;mnjioHAOB, 3KCTpeMaJibHbie 
ycjiOBHJi, SHorpa^JHH. 

HMeHa AjieKcaHApH IlaBjioBHbi Cokojiobckoh h Ojibrn CienaHOBHbi CipejiKOBOH 
noMemeHbi BMecre b 3arjiaBHH cTaTbH He cjiynaHHo (pnc. 1,2). HaHaBUiaflCfl b CTy^eHne- 
cioie ro^bi flpy3*c6a h B3aHMHaa cHMnaTHB cBB3ajia ppyx 5KeHiunH-6oTaHHKOB Ha bcio 
>KH 3Hb He TOJIbKO B HayHHOH paSOTe, HO H B JIHHHOH >KH3HH. 3T0My B HeMaJlOH CTeneHH 
cnoco6cTBOBajia yAHBHTejibHafl aTM0C(f>epa npe^aHHOCTH HayKe h HacToamero HaynHO- 
ro h HejiOBenecKoro 6paTCTBa, uapHBiiiero b cTeHax neTepro(f>cKoro 6HOJiorHHecKoro 
HHCTHTyra b npeABoeHHbie roj\bi, Gjiaro^apH ero co3AaTejiBM npo<J>eccopaM yHHBepcn- 
TeTa H. A. Eymy, K. M. flepiorHHy h B. A. florejno. 

3HaHHTejibHaH nacTb HayHHOH AeflTenbHocTH O. C. CxpejiKOBOH h A. n. Cokojiob¬ 
ckoh 6biJia nocBjimeHa cobmccthoh pa6oTe Ha# npoGjieMOH nojiHiniOHAH3auHH pacTe- 
HHH B OKCTpeMaJIbHblX yCJIOBHHX. 3Ta TeMaTHKa B03HHKJia KaK pe3yJIbTaT pa3BHTHH HAeH 
M. A. Po3aHOBOH no CHCTeMaraKe pacTeHHH h TeopHH BHAOo6pa30Bamui. MaTepnaji 
coSnpajiCH b OKcneAHUHKX b pa 3 JiHHHbix o6jiacTKX CCCP (pHC. 3): b 1936 r. — Ha IlaMH- 
pe, b 1937 r. — Ha Ajrrae, rp& paSoTbi BejiHCb Ha BbioHHbix jiomaAax (pnc. A —6), b 
1938 r. — Ha KaBKa3e, b 1939 r. — Ha o-Be KoJiryeB b EapemieBOM Mope. Bomia npepBa- 
Jia 3KcneAHHHn. ripn paccMOTpeHHH reorpa(J)HHecKoro pacnpocrpaHeHHH MHipaijHH 
pa3HbEX BHAOB paCTCHHH B yCJIOBHJIX CCBepa H BMCOKOrOpHH B KaneCTBe OAHOrO H3 TJiaB- 
Hbix aHajiH3HpyeMbix npH3HaKOB 6bm B 3 JiT KapHoran. Pa6oTM CipejiKOBOH O. C. h Co¬ 
kojiobckoh A. Ft. 6btfiH nepBMMH HCCJieAOBaHHflMH b 3tom HanpaBJieHHH. Hmh n0Ka3a- 
ho, hto nojiHiuiOH/noaijHJi 3(Jx|)eKTHBHo noMoraeT pacTeHHHM npHcnocaSjiHBaTbCn k cy- 
poBbiM ycjioBHJiM mch3hh h ajik mhoihx bhaob o6ecneHHBaeT uiHpoKoe reorpa4>HHecKoe 
pacnpocTpaHeHHe. 

AfirycTOBCKaji ceccmi BACXHHJI b 1948 r. npepBaJia 3Ty pa6oTy. A. IT. Cokojiob- 
CKan no3AHee cMorjia BepHyrbCH k npoKHen TeMaTHKe, a O. C. CTpeJiKOBa ucjihkom ne- 
peKJHOHHjiacb Ha neAarorHHecKyio pa6oiy h pemeHHe pana npHKJiaAHbix npo6jieM. Hh- 
tkq cJieAyiOT KpaTKne 6Horpa4>HHecKHe onepicH, conpoBOJKAaeMbie cnncKaMH ony6jiHKo- 
BaHHbix pa6oT. 
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Phc. 1. O. C. CrpejiKOBa. 


Phc. 2. A. II. CoKOJiOBCKaa. 



Phc. 3. KapTa 3KcneflHijHH, b KOTOpwx ynacTBOBajiH A. II. CoKOJioBCKaa h O. C. CTpejiKOBa. 

1 — PenereiccKaa necnaHax craHuna, nycTHHH Kapa-KyM (1931); 2 — Kapaaarcicaa 6HOjiorHHecKaa CTaHiBw (1932); 3 — 
riaMHp, coBMecrao c O. C. OrpejucoBOH (1936); 4 — AjiTaw, cobmcctho c O. C. Ctpcjikoboh (1937); 5 — KaBKa 3 , cob- 
MecTHo c O. C. Ctpcjikoboh (1938); 6 — o-b KojiryeB, cobmcctho c O. C. Ctpcjikoboh (1939); 7 — Xh6hhh (1940); 8 — 
6yxTa Thkch (1948); 9 — o-b CaxanHH (1957); 10 — 3anaflHaa KaMHanca (1959); 11 — IlpHMopbe, cobmcctho c K. Gre- 
naHOBOH (1962); 12 — nycn>iH« Kapa-KyM (1964); 13 — KopaiccKHfi xp. h BocTOHHax KaMHanca (1965); 14 — p. Ileno- 
pa (Komh CCP) ( 1969); 15 — JleHHHrpaacKax o6ji. ( 1970); 16 —Hhxchhh AMyp, cobmcctho c H. C. IIpo6aTOBOH (1981). 
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CTpeJiKOBa Ojitra CTenaHOBHa poAHAacb 31 Man (13 hioha) 1903 r. b r. ^[pocjiaB- 
Jie. tctbo h toHocTb O. C. npomjiH b r. Pbi6HHCxe. Ee MaTb EicaTepHHa MHxaiLnoB- 
Ha rinruHa (1874—1953) 6buia ynHTejibHHueH. OHa pyxoBOAHAa uixoaoh, r^e b Tene- 
HHe AByx jieT acth roTOBHAHCb k nocTynjieHHK) b rHMHa3Hio. BocmrraHHe Aonepn uejiH- 
kom jierjio Ha rule™ MaTepn, Tax xax oTeu, CrenaH AxceHTbeBHH HyxoB (1852—1919), 
6yAyHH ynpaBJHiiomHM b ToproBow (JmpMe MejibHHKOBa (ToproBJia 3epHOM h Myxofi), 
Bee cBoe BpeMx 6bin BbmyjKAeH nocBxmaTb pa6oTe. 

O. C. oKOHHHJia TpyAOByio uiKOjiy b r. PbiGHHcxe b 1921 r., jictom pa6oTajia b act- 
ckom caAy, a oceHbio npnexana b IleTporpaA h noerymuia Ha noATOTOBHTejibHoe OTAe- 
JieHHe IleTporpaACKoro yHHBepcHTeTa. BecHOH 1922 r. OHa 6buia 3anHCJieHa Ha ecTecT- 
BeHHoe OTAeJieHHe (|)H3HXO-MaTeMaTHHecxoro ^axyjibTeTa, KOTopoe oxomnna b 1926 r. 
no cneunajibHocra «6oTaHHKa». 

B 1927—1930 rr. O. C. 6 buia acnHpaHTxoii IIeTepro<|)cxoro 6 HOAorHHecxoro hhcth- 
Tyra (xa^eApa cHCTeMaraxH h reorpa^HH pacTeHHH), r%e pa 6 oTajia noA pyxoBOACT- 
bom H. A. Eyina. C 1929 no 1931 it. OHa — MnaAiimii HayHHbiH coTpyAHHX, c 1931 no 
1941 r. — cTapinnH HayHHbiH coTpyAHHX lleTepro^cxoro 6 HOjiornHecxoro HHCTHTyra, 
c 1934 r. 3aHHCJieHa no coBMecraTejibCTBy accncTeHTOM xa^eApw 6 oTaHHXH IleAarorH- 
necxoro HHCTHTyra hm. M. H. noxpoBexoro, b xoTopbiH nepenuia Ha nojmyio CTaBxy c 
1940 r. B 1938 r. en npHcyameHa yneHaa cTeneHb xaHAHAaTa GHOAOrmecxHX Hayx 6 e 3 
3amHTbi AnccepTauHH, a b 1939 r. — 3BaHHe AOueHTa no xa<})eApe 6 oTaHHXH IleAarorH- 
necxoro HHCTHTyra hm. M. H. IloxpoBcxoro. C HananoM bohhh, oceHbio 1941 r., h 
b nepsyio, caMyio TH^ceJiyio 6 AoxaAHyio 3 HMy, O. C. Bbie 3 >xajia co CTyneHTaMH Ha o 6 o- 
poHHbie pa 6 oTbi h 6 bina HanajibHHxoM caH3BeHa rpynnbi caM03amHTbi npn JiHCTHTyre 
hm. M. H. noxpoBexoro. C 1942 r. b cbjbh c 3 Baxyai*HeH ototo HHCTHTyra O. C. nepe- 
nuia b IleAarorHHecxHH HHCTHTyr hm. A. H. TepueHa, rAe paOoTaji ee Myac A. A. CTpea- 
xob, h 6 bma 3aHHCJieHa Ha AonacHOCTb yneHoro cexpeTapa CoBeTa HHCTHTyra h AoueH- 
Ta xa<J)eAp*>i 6oTaHHXH. BecHOH 1942 r. HHCTHTyr hm. A. H. TepueHa 6 bin 3 BaxynpoBaH 
Ha KaBxa 3 , b Khcjioboacx. Ho b cbjoh c HaerynjieHHeM HeMueB, hto 6 bi He nonacTb b 
oxxynauHK), npHuuiocb 6 e>xaTb Ha Ypaji b KbiniTbiM, xyAa 6 bui nepeBeAeH HHCTHTyr. 
H3 KncjioBOAcxa aioah yxoAHJiH nernxoM, 6 pocHB Bee, 3 aTeM nepenpaBAJumcb qepe 3 
KacnHH b KpacHOBOACx h y>xe oiryAa exajiH noe 3 AOM Ha Ypaji. B KbiuiTbiMe x O. C. 
h A. A. Cipe jixobhm npHcoeAHHHAHCb hx Ae th c 6 a 6 ymxaMH E. M. Hhthhoh h 
M. M. CrpeJixoBOH. ^Ba roAa Ha Ypajie npenoAaBaTb npnxoAHJiocb 6 e 3 yne 6 Hbix noco- 
6 hh. IlepBaa 3HMa b KbiuiTbiMe 6 biJia oneHb TpyAHOH, toaoahoh, ho Ha BTopofi toa 
ceMbio noAAep^xHBaji pa3BeAeHHbiH oropoA- OceHbio 1944 r. HHCTHTyr hm. A. H. T epije- 
Ha BepHyACA b JleHHHipaA, h hobbih yne&ibiH toa HanancH Ha CTapoii 6 a 3 e b JleHHHrpaAe. 

B 1948 r. nocAe aBrycTOBCxoii ceccHH B ACXHHJI O. C. CipeAXOBa «xax He o6ecne- 
HHBinaA MHHypHHcxoro HanpaBAeHHA b HayHHOH h npenoAaBaTeAbcxoH pa6oTe» 6bina 
yBOAeHa H3 HHCTHTyra. riocAe yBOAbHeHHH npmuAocb ncxaTb bo3mo>xhocth npHAO>xe- 
HHA 3HAHHH H CHA, Tax XaX 6e3 HayHHOH pa6oTbI 5KH3Hb He MbICAHAaCb. npHXOAHAOCb 
OpaTbca 3a AK)6yio pa6oTy. B 1949—1950 rr. O. C. pa6oTaAa CTapuiHM HayHHbiM co- 
TpyAHHXOM IlaAeoHTOAorHHecxoH Aa6opaTopHH b HHHTA (Hh-t reoAornn ApxraxH, 
HbiHe BHHHOxeaHreoAorHn), 3aHHMaAacb H3yneHHeM cnopo-nbiAbijeBbix xoMHAexcoB 
Aaa onpeACAeHHA B03pacTa otao5kchhh h mhxoph3oh pacTeHHH ApxTHXH. O. C. nocAe 
AbiceHXOBcxHX BpeMeH He xoTeAa B03BpamaTbca x hccacaobahham no noAHnAOHAHH, 
hto o6r>ACHAAOCb ropeHbio nocAe nepe^cHToro b 1948 r. yBOAbHeHHA. B 1950 r. OHa Bep- 
HyAacb x npenoAaBaTeAbcxoH pa6oTe b aoaxchocth AoneHTa xa^eApbi ecTecTB03HaHHn 
OGAacTHoro ynHTeAbcxoro HHCTHTyra. H HaxoHeu, b 1952 r. noHBHAacb B03M05XH0CTb 
BepHyrbCH b JleHHHrpaACXHH neAarorHnecxHH HHCTHTyr hm. M. H. IloxpoBcxoro, rAe 
O. C. BeAa 3aHHTHH Ha ecTecTBeHHOM h reorpa<j)HHecxoM (JjaxyAbTeTax, a Tax^ce Ha ecre- 
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Phc. 7. O. C. CTpejiKOBa HHTaeT jickijhk). 


cTBeHHo-reorpa(J)HHecKOM (jmicyjibTeTe 06jiacTHoro yHHTejibcicoro HHCTHTyra. B 1957 r. 
b cbh3h co cjimhhbm IleAarorHHecKoro HHCTHTyra hm. M. H. IloKpoBCKoro c IleAarorH- 
necKHM HHCTHTyroM hm. A. H. repijeHa O. C. CTaHOBHTca AouemoM Ka^eApw 6oTaHHKH 
6HOJiorHHecKoro (JmicyjibTeTa IleAarorHHecKoro HHCTHTyra hm. A. H. repijeHa, r^e h 
npopaGoTana ao BbixoAa Ha hchchio b 1972 r. (pnc. 7). 

nocjieAHHe 15 jieT pa6oTbi O. C. npouuiH b GjiaronpHaraoH Apy^cecKOH aTMOC<J)epe 
Ka^eApu 6oTaHHKH 3 toto HHCTHTyra. Ka<J)eApa pa6oTajia co cTyAemaMH HecKOJibKHx 
4)aKyjibTeTOB. KpoMe GnojiorHHecKoro, O. C. KypnpoBajia pa6oTy Ha reorpa<j)HHecKOM 
(JjaicyjibTeTe, Ha KOTopbix totobhjih yHHTeaeH reorpa<j)HH h 6hojiofhh. OHa mhoto noMO- 
rana mojioamm npenoAaBaTejiaM, oco6chho HanHHaiomHM. Akthbho 3aHHMajiacb Me- 
TOAHHecKHM ocHanjeHHeM yneGHoro npoijecca, noATOTOBKOH rep6apHa, Ta6jiHij, (Jjoto- 
rpa<j)HH. 

IleAarorHHecKaji AeaTejibHocTb O. C. CBa3aHa c htchhcm KypcoB no CHCTeMamKe 
pacTeHHH, a b nocjieAHHe toah h no reorpa<j)HH pacTeHHH. KpoMe ototo, OHa npoBOAHJia 
jieraHe npaKTHKH co CTyACHTaMH, Bejia 3KcicypcHH b napicax JleHHHrpaAa h npnropoAax, 
b opaHacepeax EoTaHHnecKoro HHCTHTyra hm. B. JI. KoMaposa AH CCCP, co cTyAenra- 
mh reorpa^HHecKoro (JmicyjibTeTa pa6oTajia no KapTHpOBaHHio cejibcicoxo3aHCTBeHHbix 
yroAHH JleHHHrpaACKoii o6ji., hto no3BOJia;io arpoHOMaM kojixo3ob h cobxo30b Han6o- 
jiee 3 <})<j>eKTHBHo ncnojib30BaTb 3eMejibHbie yroAba h pacnpeAenaTb c/x Harpy3KH. Ek> 
pa3pa6oTaHbi h noAroTOBJieHbi nocoGna no bcachhio oKCKypCHH ajm CTyACHTOB h 
niKOjibHHKOB b ropoACKHx caAax JleHHHrpaAa h ony6jiHKOBaH cobmcctho T. H. ropAee- 
boh «npaKTHHecKHH Kypc reorpa<|)HH pacTeHHH». 

B HayHHOM HacaeAHH O. C. OrpejncoBOH moacho BbiAejiHTb 3 ochobhmx acneicra. 
Bo-nepBbix, HaynHbie HHTepecbi O. C. CBa3aHbi c CHCTeMaTHKOH pa3JiHHHbix rpynn pac¬ 
TeHHH, Bo-BTopbix, H3yneHHe KapHOJiorHH pacTeHHH b OKcrpeMajibHbix ycjiOBHax (ochob- 
Haa cepna pa6oT, BbinojiHeHHbix cobmcctho c A. II. Cokojiobckoh), h, B-TpeTbHX, nocaeA- 
hhh nepnoA ee paGoTbi CBa3aH c npenoAaBaHHeM h npHKJiaAHHMH acneKTaMH GoTaHHKH. 

O. C. Bejia aKTHBHjno o6mecTBeHHyio paGoTy, 6buia npeACTaBHTejieM MecTKOMa hh- 
CTHTyra b 06jiacTHOM npo(|)coK)3e Bbicmeii imcojibi h HayHHbix paGoTHHKOB. Ojibry Ore- 
naHOBHy oTannajia HeoGbinaHHaa Ao6poAcejiaTejibHocTb h AyineBHaa TenaoTa, h 3to 
npHTarHBaao k Hen aiOAen pa3Hbix noKOJieHHH. B naMara Koaaer OHa ocTaeTca KaK ao6- 
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poacejiaTejibHBiH, BHHMaTenbHbiH h CKpOMHHH nenoBex. O. C. CrpenxoBa yMepjia 9 *h- 
Bapn 1995 r. h noxopoHeHa b r. C.-neTep6ypre Ha EorocnoBcxoM xnaASHme. 


CoKOJioBCKan AneiccaHApa IlaBjiOBHa poAnnacb 18 nHBapn (3 1 no HOBOMy cthjik)) 
1905 r. b r. BonbMape JlniJmBHACKOH ry6epHHH (TenepeuiHHH BanMHepa, JlaTBira). 
OTeu, ElaBeji HrHaTbeBHH OepeHq-CoxonoBcxHH (1865—1942), ynmenb pyccxoil cno- 

BeCHOCTH, Ha^BOpHblH COBeTHHK, B AaJIbHeHUieM KOJUIOKCKHH COBeTHHK, HaCTaBHHK 
BonbMapcKOH yHHTenbCKofi ceMHHapHH. MaTb, AnexcaHApa BacHJibeBHa (b AeBHnecTBe 
lO^HHa, 1873—1952), npenoAaBana HeMeijKHH a3bix b rHMHa3HH, ho b AanbHeihueM no . 
cjie 3aMy^cecTBa BeJia aom. B ceMbe CoxonoBCKHx 6bino 5 Aden: 4 cbiHa h aohb Anex- 
caHApa. OHa b actctbc poena 6one3HeHHbiM ManoxpoBHHM peSeHKOM, ee 6e3 xomja 
nuMKann JiexapCTBaMH h kopmhah cneunajibHO npuroTOBJieHHbiMH mapHxaMH H3 cwpo- 
ro Mnca h pbi6bero ympa (bhahmo, no3TOMy bcio AanbHeHinyio )KH3Hb OHa He jno6njia 
jieHHTbca h oTBeprana JieKapcTBa). 

B 1921 r. A. FL OKOHHHJia TpyAOByio rnxony 2-h CTyneHH b r. HeBene, xyAa ceMba ne- 
peOpanacb H3-3a riepBOH mhpoboh bohhm. B 1916 r. Aea CTapiunx 6paTa nepee3HaioT b 
IleTporpaA Ana yne6bi. H BCJieA 3a 6paTbaMH 16-neTHna IIIypoHKa b 1921 r. npne35KaeT 
b IleTporpaA. Y Hee 2 yBjieneHM: My3biKa h ecTecTBeHHbie HayKH. Eme b HeBene A. n. 
6epeT ypoKH My3biKH y M. B. KDahhoh (h3bccthoh miaHHCTKH). B 1920-e roAbi IOah- 
Ha Taxace nepeexana b IleTporpaA n npenoAaBana b KOHcepBaTopHH. A. EL npo- 
AonHHna y Hee 3aHHTHK, ho napannenbHO eft xoTenocb ocbohtb opraH, h OHa Hanana 
3aHHMaTbca Hrpoft Ha opraHe. B nepnoA Taxoro ocbochhh OHa cnoMana opraH h nocne 
3toto no6onnacb noaBnaTbca b KOHcepBaTopHH. OcTaBanca yHHBepcHTer h ecTecTBeHHbie 
HayKH. 

B 1921 r. A. n. 3aHHMaeTca Ha noAroTOBHTenbHOM oTAeneHHH neiporpaACKo- 
ro yHHBepcHTeTa, a b 1922 r. nociynaeT Ha 6HonornHecxoe oTAeneHHe <j)H3Hxo-MaTeMa- 
THHecKoro (J)aKynbTeia, xoTopbifi oxoHHHna b 1926 r. no cneuHanbHocTH «6oTaHHKa». 
Bca ee AantHenman mi3Hb CBH3ana c yHHBepcHTeTOM. B 1927 r. A. n. 6bina ocTaBne- 
Ha b KanecTBe acrapaHTa npn IleTepro^CKOM GHonoranecKOM HHCTHTyre (xatJieApa chc- 
TeMaTHKH h reorpa<])HH pacTeHHft), rAe pa6oTana noA pyKOBOACTBOM H. A. Eyrna h 
M. A. Po3aHOBOH. Ilocne oxoHHaroia acnupaHTypbi c 1930 no 1935 r. 6bina accHCTeHTOM 
H. A. Eyrna Ha Toft ace xa<|)enpe. B 1935 r. no npeACTaBneHHio YneHoro coBeTa Jiry eft 
6bina npHcy>KAeHa yneHaa CTeneHb xaHAHAaTa SnononiHecKHx HayK 6e3 3aiAHTbi ahc- 
cepTaiiHH. B 1935—1941 rr. cTapniHM HaynHbiM coTpyAHHKOM JIa6opaTopHH oxenepn- 
MeHTanbHOH cHCTeMaTHKH pacTeHHH b rieTepro(})CKOM 6HonoraHecxoM HHcraTyTe JIFY, 
rAe pa6oTana non pyKOBOACTBOM 3aBeAyiomeft na6opaTopHefi npo^eccopa M. A. Po3a- 
hoboh. B 3tot ace nepHOA Bena 3aHaran co CTyASHTaMH 2-ro xypea no oxcnepHMeHTanb- 
Hoft cHCTeMaTHKe h Mop(J)onorHH pacTeHHft, pyKOBOAnna 3aHHTHHMH no cneAnanbHbiM 
TeMaM cTyAeHTOB CTapiunx xypcoB. C 193 8 no 1941 r. ncnonHana o6a3aHHOCTH AoneHTa 
no xa(J)eApe reHeraxH pacTeHHft. 

Bo BpeMfl Bennxoft OreHecTBeHHoft BofiHbi 6bina oBaxynpoBaHa c actbmh b c. He- 
xpacoBcxoe ilpocnaBcxoft o6n. 3Aecb c 1941 no 1943 r. npenoAaBana b HexpacoBCxoM 
3ooTexHHxyMe, Bena xypcbi xopMOAoSbiBamia (SoTaHHxa, pacTeHHeBOACTBo, o6mee 
3eMneBeAeHHe). B 1943 r. b cbjbh c nepee3AOM b r. MonoTOB (Hbrne nepMb) 6bina yroepac- 
AeHa accncTeHTOM xatf)eApbi SoTaHHKH 3BaxyHpOBaHHoro b Moaotob JleHHHrpaAcxoro 
cenbcxoxo3JiHCTBeHHoro HHCTHTyTa, rne pa6oTana ao 1944 r., xorAa Cenbcxoxo3aftcT- 
BeHHbiii HHcraxyT BepHyncn b r. JleHHHrpan. B ({)eBpane 1945 r. 6bina BOCCTaHOBneHa b 
A on^CHOcra accncTeHTa xatJjeApw Mop^ononiH h CHCTeMaTHKH pacTeHHH JleHHHrpaA- 
exoro rocyAapcTBeHHoro yHHBepcHTeTa. 
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B 1948 r. nocjie aBrycTOBCKOH ceccHH BACXHHJI CoKOJiOBCKyio A. n. yBOAHAH H3 
yHHBepcHTeTa «KaK Hecnoco6Hyio oOecneHHTb BocnHTaHHe cTyAeHTOB b cooTBeTCTBHH 
c pemeHneM ceccHH AxaAeMHH CeAbCK0X03AHCTBeHHbix HayK hm. B. H. JIeHHHa». Ho b 
1949 r., «yHHTbiBaa npeoAOJieHHe eio AonymeHHbix oiiih6ok h o6emaHHe HcnpaBHTb 
cboh oihhGkh Ha pa6oTe», A. II. 6biJia BoccTaHOBJieHa b aoaachocth accncTeHTa Ka<|)eA- 
pbi Mop<J>ojiorHH h cHCTeMaTHKH pacTeHHH. B 1954 r. OHa 6biJia nepeBeAeHa Ha aojdk- 
HocTb AoueHTa h yTBepacAeHa b yneHOM 3BaHHH AOueHTa xa<j)eApbi 6oTaHHKH (pnc. 8). 
Ha Ka<j)eApe A. n. pa6oTajia ao hioaa 1974 r. — o<j>mjHajibHoro yxoAa Ha neHCHio, ho h } 
6yAyHH Ha neHCHH, eme He MeHee 10 act eaceAHeBHO xoAHJia Ha xa(J)eApy, rAe Bejia 3aHA- 
tha h npoAOJi^cana HayHHyio paOoTy (ao 1983 r. ee 3anHCAHAH HeuiTaTHbiM npenoAaBa- 
TeAeM Snojioro-noHBeHHoro <J>aKyAbTeTa). 

HaynHbie HCCAeAOBaHHA A. II. Hanajia eme 6yAynH CTyACHTKofi 2-ro Kypca, xorAa 
6bma KOMaHAHpoBaHa b 1923 r. b Koaoiphbckhh ynJiecxo3 Koctpomckoh ry6epHHH jjjix 
reoSoTaHHHecKHx HeejieAOBaHHH ranoB AecoB. B nocAeAyiomne toam HaynHbie HHTepe- 
Cbl CBA3aHbI C BOIipOCaMH CHCTeMaTHKH, 3KCnepHMeHT3JIbHOH 3KOAOTHH pacTeHHH, ecTe- 
CTBeHHofi ceAeKAHH KopMOBbix 3JiaKOB, ho ochobhmm HanpaBAeHHeM CTaJia npoSneMa 
reorpa<J)HHecKoro pacnpocTpaHeHHA noAHnAOHAHbix pacTeHHH. 3th HCCAeAOBaHHA co- 
npOBOACAaJIHCb MHOTOHHCAeHHblMH 3KCneAHUHBMH. HCCAeAOBaHHA no OKCnepHMeHTaJIb- 
hoh 3KOJiorHH pacTeHHH npoBOAHAHCb b 1931 r. Ha 6a3e PeneTeKCKOH necnaHoii CTaH- 
Uhh BHP b nycTbme Kapa-KyM, b 1932 r. — Ha KapaAarcKOH Ghoaothhcckoh cTaHUHH 
b KpbiMy. no npo6neMe reorpa<|)HHecKoro pacnpocTpaHeHHA nojmnjiOHAOB b 1936— 
1939 rr. 6bijiH npeAnpHHATbi 3KcneAHiuiH b pa3AHHHbie oO^acra CCCP: naMHp, AATaii, 
Ha KaBKa3, o-b KoAryeB. Boima npepBaAa 3KcneAHAHH. Ho nocAe bohhm, Hanmiaa 
c 1946 r., A. n. aKTHBHO H3ynaeT reorpa<j)HHecKoe pacnpocTpaHeHHe hoahiiaohaob, 
ocBaHBaa ceBep h flaAbHHH Boctok: 1946 — XhGhhbi, 1948 — 6yxTa Thkch (72° c. m.), 
1957 — o-b CaxaAHH, 1959 — 3anaAHoe noOepeacbe KaMnaTKH, 1962 — npHMopbe, 
1964 — nycTbiHA Kapa-KyM, 1965 — Kopakckhh xp. h BocxoHHoe no6epeacbe KaMHaT- 
kh, 1969 — BepxoBbfl p. nenopw (Pecny6AHKa Komh), 1970 — JleHHHrpaACKaa o6a. no- 
cacahaa 3KcneAHAHA b 1981 r. Ha Hhachhh AMyp 6bma npeAnpHHATa no npeAAoaceHHio 
H. C. npoSaTOBOH H COBMeCTHO C Heio. 

AKTHBHyio HayHHyio pa6oTy A. II. coneTaAa c npenoAaBaHHeM. OHa HHTana Kypcbi 
«Bbicume pacTeHHA», «HH3uiHe pacTeHHA», eio pa3pa6oTaHbi h ocymecTBAAAHCb opn- 



Phc. 8. A. IT. CoKOJioBCKaH Be^eT npaKTHHecKHe 3aH«THH. 
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Phc. 9. Benepa b neTepro<j)CKOM 6HOJiorHHecKOM HHCTHTyTe (1926—1929 it.). 
3a poajieM A. IT. CoKOJiOBCKaa h A- M. UlTeH6epr. 


rHHajibHbie xypcw «KapHOCHCTeMaTHxa», «naJiHHOjior™» h «I^HTOJiorHHecKne mcto- 
Aw b 6oTaHHKe». A. n. pyxoBOAHJia KypcoBHMH h ahitjiomhwmh pa6oTaMH, npoBOAHJia 
(b B03pacTe 70 JieT) jicthiok) npaxTHxy co CTyAeHTaMH 1-ro Kypca. Rjik Hee Gmjih xapax- 
TepHw 3HeprTW h OAepmiMOCTb b paGoTe. Ha ee npHMepe yHHjmcb MHorae npenoAaBa- 
TejiH. A. n. HHKorAa He CTOJiJia b CTopoHe ot oGmecTBeHHoii 3XH3HH, npuHHMajia ynacme 
b npo(J)COK)3HOH paGoTe, GbiJia yneHMM ceKpeTapeM xa^eApw. OHa juo6HJia My3biKy, 
caMa xoporno nrpajia Ha pojuie h no ee HHHijHaTHBe HHorAa Ha Ka^eApe npoxoAHJiH 
«My3biKajibHbie Benepa» (pnc. 9). A. n. CoxonoBcxas yMepna 18 ceHTflGpa 1995 r., no- 
xopoHeHa Ha EojibuieoxTHHCKOM xjiaAGnme C.-neTep6ypra. 

B o6jiacra KapHOJiorHH h cncTeMaTHKH pacTeHHH A. n. CoxojiOBcxaa Gbuia o6me- 
npH3HaHHWM cneiTHajiHCTOM xax BHyrpH cTpaHbi, Tax h 3a py6e>KOM, o neM cBHAeTejib- 
CTByioT ee ny6jiHxaijHH. OrpoMHbiii <J>axTHHecxHH MaTepnaji, o6pa6oTaHHbm A. n. Co- 
kojiobckoh, nocjie 1983 r. 6 mji Hcnojib30BaH ee yneHHijeH h 6jiH5xaHiiiHM nocjieAOBa- 
TeneM npo6aTOBOH H. C., noaTOMy b nyGjiHxaijHflx nocjieAHeii A. n. CoxojiOBexaji 
BbicTynaeT xa k coaBTop. 

CnHCOK COBMeCTHbIX pa60T A. n. COKOJIOBCKOH H O. C. CTpeJIKOBOH 

1938. ^BjieHHe nojiHimoHAHH b Bbicoxoropbax IlaMHpa h Auras // /Joxji. AH CCCP. 
Cep. Ghoji. T. 21. JVs 1/2. C. 68—71. 

1939. reorpa<j)HHecxoe pacnpeAeJieHHe noJimniOHAOB. HacTb I. HccjieAOBaHHe pac- 
THTejibHocra IlaMHpa //Yh. 3an. JITY. N° 35. (Tp. neTepro<})cxoro 6HOJioniHecxoro hh- 
CTHTyra. T. 17). C. 42—64. 

1940. KapHOJiorHHecxne HccjieAOBaHHa BwcoxoropHofi (jwiopw rnaBHoro KaBxa3- 
cxoro xpeGTa h npoGneMa reorpa<j)HHecxoro pacnpocrpaHeHHs noJiHimoHAOB // ,ZJoxji. 
AH CCCP. T. 29. No 5—6. C. 413—416. 

1941. nojiHimoHAHH h xapHOJiorHHecxHe pacw b ycjiOBHsx ApxraxH. (HccjieAOBa- 
HHe (|)jiopbi o-Ba KojiryeBa) // JXqkji. AH CCCP. T. 32. N° 2. C. 145—147. 

1941. reorpa<|>HHecxoe pacnpeAeJieHHe noJiHimoHAOB. II. HccjieAOBaHHa (Jmopw 
Ajrras // Yh. 3an. Jiry. Cep. Ghoji. Bwn. 20. N° 79. (Tp. neTepro<})cxoro 6hoji. HH-Ta. 
T. 19). C. 3—28. 
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1941. Teorpa^HHecKoe pacnpeflejieHne nojinanoHAOB. II. UccjieAOBaHHe <J)jiopi>i 
AjitnHHCKOH oGjiacra L],eHTpajii>Horo KaBKa3CKoro xpe6Ta // Yh. 3an. Jiry. Cep. 6hoji. 
Bun. 20. No 79. (Tp. rieTepnxJ). 6hoji. HH-Ta. T. 19). C. 29—54. 

1948. reorpacJ)HHecKoe pacnpeAeJieHHe nouHnjionAOB. H. II. UccjieAOBaHHe (Jjjiopw 
Ajrraa // Yh. 3an. IleAarorHH. HH-Ta hm. A. H. repuena. T. 66. Bbin. 8. C. 179—193. 

1948. reorpa(])HHecKoe pacnpeAeJieHHe nojinnjioHAOB. III. UccjieAOBaHHe (Jmopbi 
ajibiiHHCKOH oGjiacTH I4,eHTpaJibHoro KaBKa3CKoro xpeSTa // Yh. 3an. IleAarorHH. HH-Ta. 
hm. A. H. TepueHa. T. 66. Bbin. 8. C. 195—216. 

1960. Teorpa^HHecKoe pacnpocTpaHeHHe nojinnjioHAHbix bhaob pacTeHHH b Espa- 
3HHCKOH ApKTHKe // Bot. >KypH. T. 45. .N 2 3. C. 369—381. 

1962. O 3aKOHOMepHOCT«x reorpa<j)HHecKoro pacnpocTpaHemra nojinnjioHAHbix bh¬ 
aob pacTeHHH [,H,0KJiaA Ha coBemaHHH no noJinnjioHAHH y pacTeHHH. HioHb 1958] // 
Tp. MOHII. T. 5. C. 83—89. 


CniicoK ony6jiHKOBaHHbix pa6oT O. C. CTpejiKOBOH 

1928. K no3HaHHio bhaob Juncus effusus L. h Juncus conglomeratus L. // Tp. Jle- 
HHHrp. o6-Ba ecTecTBOHcn. T. 58. Bbin. 1. C. 87—108. 

1932. K 3K0J10THH h CHCTeMaTHKe Anthoxanthum odoratum L. // Tp. IleTepro^)- 
6hoji. HH-Ta. No 8. C. 203—224. 

Teorpa^HHecKaH H3MeHHHBOCTb h BHyTpHBHAOBM AH(J>4)epeHAHaAH« bhaob Alo- 
pecurus pratensis L. h Alopecurus ventricosum Pers. // Tp. IleTeprotj). 6hoji. HH-Ta. 
No 16. C. 154—181. 

1938. KapHocHCTeMaTHHecKHH onepic pom Alopecurus II Tp. IleTepro^). 6 hoji. HH-Ta. 
No 16. C. 135—153. 

Polyploidy and geographo-systematic groups in the genus Alopecurus L. // Cytologia. 
Vol. 8. N 3—4. 

1954. JleTHJifl nojieBaa npaKTHKa no 6oTaHHKe. IIoco6He am neAarorHHecKHX hh- 
CTHTyTOB. JI.: Toe. yq.-neAarorHH. H3A-BO Mhh. npocBem. PCOCP. 286 c. (Cobmcctho 
c T. H. TopAeeBOH, C. O. 3aBajiHiiiHHOH, B. K. KpyGepr, B. B. IlHCbayKOBOH). 

MHKopH3a pacTeHHH Apkthkh // J\okji. AH CCCP. T. 97. Ns 2. C. 337—339. (Cob- 
MecTHo c B. A. Thxomhpobmm). 

1956. MHKopH3bi pacTeHHH TyHApti h jiecoTyHApti Ha TaiiMbipe // Bot. 5KypH. T. 41. 
No 8. C. 1161—1168. 

PacTeHHH ropoACKHx caAOB h napKOB KaK o6beKT micojibHbix OKCKypcHH // Yh. 3an. 
JleHHHrp. roc. neAarorHH. HH-Ta hm. A. H. TepueHa. T. 19. Bbin. 5. C. 169—206. (Cob- 
MeCTHO C O. C. riOJUIHCKOH). 

1957. BoTaHHnecKHe Ha6jnoACHHa b caAax h napicax. B noMomb yHHTeJiio. JI.: 
YqneArH3. 141 c. (Cobmcctho c O. C. ITojuihckoh). 

1958. Jlyra HoBOJiaAO^ccKoro paHOHa // HoBOJiaAO>KCKHH pafioH JleHHHipaACKOH 06- 
jiacTH (<J)H 3 HKO-reorpa(J)HHecKaji h 3KOHOMHKO-reorpa(J)HHecKaa xapaKTepncTHKa). Yh. 
3an. JleHHHrp. roc. neA. HH-Ta hm. A. H. TepneHa. T. 180. Bbin. 5. l I. 1. C. 93—104. 

IlaMATH MapHH AjieKcaHApoBHbi Po3aHOBOH // Bot. 5KypH. T. 43. Jfs 10. C. 1502— 
1509. 

1959. K ijwiope cy6jiHTopajiH o-Ba UlHKOTaH (Manas KypHJibCKaa rpjma) (Tp. Ky- 
pHjio-KaMnaTCKOH 3KcneAHAHH, 2) // UccJieAOBaHHa ^ajibHeBOCTOHHbix Mopeii CCCP. 
Bbin. 6. C. 141—146. 

1961. BoTaHHnecKHe OKCKypcnn co imcojibHHKaMH b ropoACKne caAM h napKH // Bo- 
TaHHKa h uiKOJia. JI. C. 22 — 30. (Cobmcctho c O. C. IIojihhckoh). 
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1964. EoTaHHHecKHe pa6oTbi Ha KOMiuieKCHOii npaKTHKe cryAeHTOB 6Honoro-reo- 
rpa(j)H4ecKoro <J)aKyjibTeTa // Te3. aokji. Bcecoi03. koh<J). no npoBeAeHHio nojieBbix 
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1972. MeTOflHKa nojieBbix <|)H3HKO-reorpa<J)HHecKHX HCCJieAOBaHHH. [Yh. noco- 
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T. H. ropaeeBOH, A. B. TeMGejib, B. T. KaMbimeBOH-EjinaTbeBCKofi. A. SI. OrenaHOBbiM, 
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1996. 06 AjieKcaHape AjieKcaHApoBHHe CTpejiKOBe paccKa3biBaeT ero 5KeHa. OTe- 
necTBeHHbie 300 Jiorn // Tp, 3ooji. HH-Ta PAH. CII6. T. 226. C. 10—51. 


PaSoTbi, b KOTopwx npHBe^eHbi pe3yjibTaTbi HCCJieAOBaHHH O. C. CrpejiKOBOH 

6e3 yKa 3 aHHH ee aBTopcTBa 

OnepKH Bbicineii boahoh pacTHTejibHOcra, noATOTOBjieHHbie b 1931—1933 rr. (Ce- 
BepHoro Kpaa eBponeHCKofi nac™ CCCP, CpeAHen Bojith, Hhhchch Bojith, Ka 3 axcTaHa, 
Boctohhoh h 3anaAHOH Ch6hph, JX ajibHero BocTOKa, JlKyran, U.eHTpajibHbix HepHo- 
3 eMHbix o 6 jiacTeH, Kpbiwa, KaBKa3a), bouijih b CBOAHbie cTaTbH no thapo6hojiothh b 
cjieAyiomHx TOMax «CnpaBOHHHKa no boahmm pecypcaM CCCP» (1932—1955). 
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1936. T. III. EacceHH BepxHen Bojith h Okh / FIoa peA. H. T. ApmnTaMa. PeA--H 3 AaT. 
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1936. T. X. CeBepHbiH KaBKa 3 / noA 06 m. peA- JI. K. JJaBbiAOBa. rHApoMeTeopojio- 
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K cm. A. E. Baciuibeea u H. K. Komeeeou , c. 1541 



Ta6nHua I. OparMembi mcjikoh jkhjikh jiHCTa (a) w kjictkh cnyTHHKa 6a3ajibHOH <J)ji03Mbi HeKTapHHKa ( 6 ) 

Cirsium arvense. 

1 — CHTOBH^Han Tpy6Ka, 2 —- KJiexKa-cnyTHHK, 3 — KJieTKa $jio3mhoh napeHXHMbi, 4 — npoiySepaHUbi o6ojiohkh. Mac- 

uiTa6Hbie jihhchkh: a, 6 — 1.5 mkm. 



















































TaSjiHua II. Th>k TepMHHajibHOH 4>JI03 mbi UBeTKOBoro HeKTapHHKa Cirsium arvense. 

1—3 — o6o3HaneHH» Te ace, hto h b Ta6ji. I; 4 — ceicpeTopHafl KJieTKa; 5 — mokkucthhkh. MaciiiTa6Hafl jiHHeHKa — 

5 MKM. 















Ta6jiHua III. JleHKoruiacTbi KJieTKH cnyraHKa (a) h ceicpeTopHOH kjictkh (6) bo (JmopajibHOM HeKTapHH- 
Ke Cirsium arvense ; tjdk TepMHHajibHOH (j)ji03Mbi ( e ) (nonepenHbiH cpe3) b 3KCTpac{)jiopajibHOM HeicrapHH- 

Ke Impatiens parviflora. 

1—3 — o6o3HaHeHHfl Te >Ke, hto h b Ta6ji. l;4 — ceKpeTopHaa KJieTKa; 5 — xjioponjiacTbi; 6 — BaKyoub. MacinTa6Hbie jih- 

hcmkh: a — 0.25 mkm, 6 — 0.5, e — 5 mkm. 






Ta6jinua IV. Tjdk TepMHHanbHOH (JmosMbi (nonepeHHbiH cpe3, a) h ruia3MO,aecMa (cTpejiKa) b cTeHKe MOK/iy 
chtobh^hbim 3JieMeHTOM h ceicpeTopHOH KJieTKOH (6) bo (J)jiopajibHOM HeKTapHHKe Barbarea vulgaris. 

1—2 — o6o3naHeHMH Te nee, hto h b Ta6a. I; 3 — ceKpeTOpHaa KJieTKa; 4 — xjioponjiacTbi; 5 — BaKyonb; 6 — «^po. 

Maciirra6Hi>ie jimhchkh: a — 2.5, 6 — 0.5 mkm. 
































K cm. C. M. FeuKana u H. A. EondapeHfco, c. 1590 



Ta6jiHua I. Ctbopkh c HapyacHoft noBepxHocTH (C3M). 

1,2 — Aulacoseira alpigena; 3,4 — A. ambiqua; 5 — A. baicalensis; 6 , 7 — A. islandica ; 8 — A. italica\ 9 — A. lirata; 
10 — A. perglabra; 11 — A. subarctica\ 12 — A. tenella. MacurraSHbie jimhchkh: 1, 2, 4—9 — 10; 3, 10—12 — 5 mkm. 









Ta6jiHija II. Ctbopkh c BHemHew (7 — 3, 5, 6, 9,11,12) w BHyTpeHHefi (4, 7, 8, 10) noBepxHOCTeH (C3M). 

1 — Aulacoseira tethera; 2 — A. valida ; 3 — A. volgensis; 4 — Aulacoseira sp. 1; 5 — Aulacoseira sp. 2] 6,7 — Cycloste- 
phanos dubius ; 8 — Cyclotella antiqua; 9, 10 — C. glomerata; 11, 12 — C. ocellata. Maciirra6Hbie jihhchkh: 7, 4 — 9, 11, 

12 — 5 mkm; 2,3 — 10; 70 — 1 mkm. 











Kc. 1592 







Kc. 1593 



Ta6jiHua IV. Ctbopkh c BHeumeH (2, 3 , 11 ) h BHyipeHHeH ( 1 , 4—70, 72) noBepxHOCTeii (C3M). 

7 — Cyclotella tripartita ; 2 — Melosira varians; 3, 4 — Pliocaenicus costatus', 5 — Stephanodiscus binderanus ; 6 — 
5. hantzschii; 7 — 5. invisitatus; 8,9 — 5. meyerii; 10 — S. minutulus; 11, 12 — Stephanodiscus sp. Macurra6Hbie HHHeH- 

kh: 1 , 5 — 7 , 11 — 5 ; 2—4, 8 , 9 , 10 , 72—10 mkm. 
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